| e FLE copy 7

Ultra-Low Loss Optical Fiber
Characterization System
Development

Final Report for
, Naval Research Laboratory
; Project Number 65-9017-88

AD-A224 843

1 June 199C

VPI&SU Project Ne. 230-11 - 11 0£-104-352298
U.S. SFRC No. N00014-88-K-2013

Principal Investigator: Dr. R.G. Claus
Report Prepared by: R.G. May and K.D. Bennett

Fiber & Electro*Optics Research Center
Bradley Department of Electrical Engineering

2 Virginia Polytechmc Institute and State University
. | Blacksburg, VA 24061-0111

DISTRIBUTION STATEMENT A t

i Approved for public rolease;
' D‘m:ibuﬁon thmnq& oy

9§ 07 19 138

T L T A S e A SRR TR R LT D DR i s O S —— —

—-\— Ei - T e ns - ' i e M LI w e e n S —




ntroduction. . .iiiveesee. et taeetaeerehetcerneaheesonsantereietane arasesararaos
MeasurememsPerformedby the NRLIRSysteml e eeteetererarttiraeiies rreaseres
1 SPECHAl AtEIUAION .. e e\ evrreiaerserernriinssseseseasiasrscessssssnssssssnsresesssessssansasnsane
.2 DxfferentialModalAttenuatlon....... e eteseretercisheatarrartobanesrrtataraaseraserbitreseotons
.3 Numcr:calApcrture....... TN
S
1

IS

-

.

.

T NN N N N ITTIRY Y IN

ystemSpecmcauons............... S U PP U SNSRI
.1 Fiber Limitations ...c...c.ieevvierennnnn.
Detectoerse(RMSvalucs),. t e tenienertetanetastereaeberaetaeharanehaoraorrebeeraserastate
Spectral Signal- to-Nmsc. .....

4 Lamg Drift.......... R O e

.
.

ow -the NRL, IR System 1 dlffem from the
PhotonKmetxcsF A2000. te e e eeetettarensonsanesesansnnnsnaonnntrnstsrbostasenseiensnassonsesld
VL ONIOC T OO 11 vtvenrnennenensessnessssennesssssessssssnsssossosonscnssssnsnssnssssnncssnaens 6
InfraredLenses..... hseseeserataresarnieronnaransenntarancntriansrnnens ...‘7
Quartz—TungstenLamp.... ..... S PRI |
i
8
8
H

-

hpabio- © NNNNN#t—m—H—AO

-

G103 § B 1 ¥ T U PP
InﬁaredNeutmlDen%xtyFﬂters... Eet et ieeeeeter e ettt et e e tesaatean ettt tanetertatsnsnnens
Indium AntimOnIAe DeteCtOr. coveriercvsireersrreiiiransetsnsssessronsnssesscnees Crreebeseeienans
VAU CUCKS .1 v et it iietiaeeiieresasrsneeariessstoncssesonaosaessescssssonsosssssnsnasnnsonce
AnnularAperturesforDMAMeaaurements.‘...... TP P PPUPPRPPPRPRPRRN .
KmfeEdﬁcNumencalA ertUre MeaSUICINIEIES .ot e vv et vrreraneireinrenensceninnns 9
()MajorC anges in theF(gA 2000 SOFIWAIE ......vvveeerrsresresrerisssessessersrsnserrnrenn D

Normal eratmgProcedures......... SO PP TSTOTOTOURRIIRNY 1
Turn-on Procedure .......coesvvnvnnnene. PSPPI
SOftware Set-Up .......oviiiiriiiiniiiiii Ceetereeeenieas ...13
FlberEndPreparanon....... PP PPOPOTPPPRRRY L
Important CommandsS.......coivieiiiiiininiiiiiieeniircerainiiesresiienes e 14

.

oo I

—

.

.

o —

»

o W

Maintenance...ucveiiieeiinsiiiverieonn. ererreerrenanaas betertsentestetastnencrssarrensensrensrsssd®
Ahgnmem?rocedureforNRLIRSystem1... CrtreretertrsaseaenstsaerniinensnersiiarerenseeslO
J Definitions..coovieusieieririiennennn, reeeeterseseerensesnsrertersrrerieene s eresrinine 16
‘1.2 Main LEDBeam Path ...........ooooveviivinns 16
3 InputOb]ecuveLens.........“.......... reeettrreertieeteat rearetteaasnetatrasnsriesnanssnselD
1.4 InputFxberChuck....‘.......... B PP TPURTPRTOPITPPUPUPPORY ¥ |
D Launch Spot....o.cooiiiiiniiiiiiiii e e eeenee 18
6
7
8
9

B WWWWW  PRRNRIIININININ D et eyt et 1ttt 4 o ot

s

»

Y FTI

OutputObjectxveLens e s

Qutput Fiber Chuck......cooveveeennnnn.. 18

OutputTarget..... ..... D PPN &

Lamp Path ..ooiiiiiiiiiiii i e een e e 1D

0 Germanium DeIeCtOr . ..vuvivieveeinerireneerersrensernerns e — 19
1 Indium Antimonide Detector................. PPN rrreernneennn20

.

o Bn B PP b B

.

-

..a....p-np—a,—a»-np—.y—np—n.—np—ay.a

A
A

P e

0 Howto gethelp...ouiiiiiiiiiiiiiiniiicinc e s e 21
FOA-2000 crrorMessages PO TP PEPTIPRt veenni2l
levlyProblems,..,.................‘............ ST PP POUPRPRY. 9.

Wil

YMiath R

-

O~

i
=3
e
pe
=5
5L
o
-
S
i
i
i-

Appendix A. Neutral Density Filter Calibration RESUHS.....c.vveeevveiiveirinneiiineeonerennenn 24
Appendix B. InSb Detector Preamp Power Supply CIrCuit.......ceevevvuvveerreriveereeiiinnenn 25
Appendix C. Index of Technical Repotis and PubBCationg ......cvvevvvvirnniiinviineiiinvennennn2
AnvendlxD SvstemSoftwareLlsung....... teeetrerratenarirretsracrronnnes sevsonenesonronsenenidd

R

|
f

I

; Godes
- STATEMENT. "A" per Dr. Ishwar 1 P Lot
Ieode 65085 Aggarwal 2262 RdZor

=" !D‘i ¥ ¥
" TELECON 7724790 st | Sweatad

B
{
!

" -

40 KON RTINS\ A R R D RS =, - - A ‘

. a o i B T it S s o SRR = WAL

. - . N e T R e e v e ST v mrosr e o0 - _
_ e L : T L ITRI e L - =




R Wy
o
<, ;ﬂ’;x
oS
3 i ,"/Jia'

et

* 4 " RN
4 L4 [N
o

1.0 Iritroduction

\"\Themf IR System 1 is 4n automated optical bench designed for the
S measurement of spectral attenuation, differential modal attenuation, and

B nurnerical aperture of zirconium ﬂuorxde infrared optical fiber. It,was
deéveloped by the Fiber & Eleetro<Optics Research Center at Vi@ﬁiﬁx Tech
under contract to NRL, anl®is a specially adapted version of a commercially
available FOA-2000, a silica fiber characterization system’manufactured by

Photon Kinetics of Beaverton, Oregon. ..
= 1.1 Measurements performed by the NRL IR System 1/ ' h
”' 1.1.1 Spect"al Attenuatlon T T

-

/‘:p The system measures spectral attenustion over the range from 600 nm to
47m. Launch conditions are overfilled for multimode fibers with core
~“diameters up te 150:fin?and with numerical apertures up to 0.24. The fiber
vacuum chucks can-dccept fibers with outside diameters up to 20011(111 The

Porpes, attenuationis “derived by performing a cut-back test. - 4/

¢

1.1.2 Dlﬂ erent1a1 Modal Attenuation

FeNeR  pLNERY  DMEKH  Gmd BeeY Bl

The system can measure differential modal attenuation (DMA) on step-index
multimode fibers. Launch conditions are restricted by manually placing
apertures that restrict the lauiich numerical aperture (NA) to a narrow
range, thereby exciting a limited mode group in the optical fiber. Attenuation

- ‘e -
o '
i
Mh‘!

- 1 values are derived by performing a cutback test. The DMA apertures and the
: ; range of NA for each aperture follows:
¥y Aperfure # A Ran
) i #1 04
}A #2 .08
b ¥ #3 10
. #4 13
Lo #5 A5
. #6 18
: g #7 20
o #8 .04<NA<.08
oy #9 08<NA<.13
b l #10 11<NA<.17
i . #11 - 14<NA<.21
{ ? DMA tests for graded-index fibers have not heen im pl nented in the current

version of the system software, but the system may be easily adapted for this
-test. In order to dachieve the correct restricted launch or graded index fibers,
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the launch spot size must be restricted as well as the numerical aperture. Tu
restrict the spot size, an aperture of the correct diameter must be placed in
the spot restrictor carriage holder (see Figures 1 and 2), and the DMA
software must be changed to engage the spot restrictor. The spot restrictor
aperture is demagnified 100/9 tinmies when it is imaged onto the input fiber
end. The current spot restrictor aperture (390 um diameter) achieves a spot
size of 35 um on the end of the fiber. This represents the minimum spot
achievable at 2.5 pm wavelength since it is approximately the diffraction
limit for the infrared lenses at that wavelength.

.,..,,-
e L SO "

1.1.3 Numerical Aperture

The system will measure the numerical aperture of step and graded-index
fibers, up to a value of 0.24. Due to the low radiance of the lamp source, the
measurement procedure uses a scanning knife-edge, rather than a scanning
aperture in the far-field as specified in EIA FOTP #47. The knife edge
technique is an adaptation of an EIA procedure for determining the mode
field diameter of a single mode fiber. In this procedure, a knife edge is
scanned across the far field output of the fiber, and a lens is used to collect the
light passed by the knife edge and direct it to the detector. The computer
reads the output of the detector at the lock-in amplifier, which is effectively
the integrated power as a function of far field angle. This data is then
differentiated and smoothed to yield the far field radiation patiern of the fiber.
Fyom this far field the numerical aperture is derived. A criterion of 5% of
maximum intensity is used to determine the numerical aperture.

1.2 System specifications

1.2.1. Fiber limitations
The system provides overfilled launch conditions for multimode fibers with
core diameters up to 150 um and numerical apertures up to 0.24. The
differential modal attenuation procedure is currently set up for step index
fibers only.

1.2.2. Detector noise (RMS values)

The following values for the average detector noise were measured using the
“SUB low_init_check” subroutine in the FOA-2000 QC software package.

Thermoelectrically cooled Germanium detector: 0.66 uV
Liquid nitrogen cooled Indium Antimonide detector: 0.7 12V

me.y.m 4!

1.2.3. Spectral signal-to-noise

T

T

Aiter the values for detector noise given above were detsrmined, the FOA-
2000 QC software was used to measure the spectral signal-to-noise by
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running the “SUB Spec_snoige” subroutine, A one-meter piece of fluoride
fiber (from NRL spool number 881019) was used to give a representative value
for coupling losses into 2 fluoride fiber. The results are graphed below.
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Graph 1. Spectral signal-to-noise ratio

1.2.4 Lamp drify

The FOA-2000 QC software subroutine titled “SUB Lawap_drift” was used to
measure the drift of the lamp sutput as detected by both the germanium {(Ge)
de.ector and the indium antimonide (InSb) detector. This test measuvred the
detector output every twenty seconds over a duration of 60 minutes. The test
indicated that the germanium detector drifted by -0.002 dB per five minutes.
The indivm antimonide detector was measured to drift by 0.004 dB per five
minutes when the test was perforised immediately after filling the InSbh
dewar with liquid nitrogen. The same test was repeated 1.5 hours after
filling the dewar, and the drift was reduced to 0.002 dP per five minutes,
ind.cating the need to prefill the dewar approxivi.ately 2 hours before
running any critical tests.
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2.0 How the IR System 1 differs from the Photon Kinetics FOA- 2000

2.1.

The NRL IR System 1 differs from the commercially available Photon
Kinetics FOA--2000 with the addition or substitution of several key
components. They are:

a. A three-grating monochromator, with a stepper motor to select the
grating,

b. custom design diffraction limited infrared lenses,
c. a quartz-tungsten lamp with extended spectral window envelope,
d. additional cutoff filters for the extended range of the monochromator,

e. infrared neutral density filters to accommodate the range of the
monochromator,

f. a liquid nitrogen cooled indium antimonide detector for the range from
1.8 umto 4.0 pm,

g. vacuum chuck V-grooves to accommodate the larger fiber diameter of the
infrared fiber,

h. special annular apertures for DMA measurements,

i. a numerical aperture measurement technique that uses a knife edge
rather than a pinhole to scan the far field,

j. software that has been adapted to account for the differences in hardware.
Monochromator

The monochromator is a Jarrell Ash Monospec® 27 with three gratings that
may be interchanged by moving a turret. The gratings are summarized as

grating freq. blazeA  Arange = - ave. dispersion  spectral bandpass

600 gr/mm 1pm .6to 1.79 um 6 nnJ/mm 3 nm
300 gr/mm 2pm 1.8t02.69 um 12 nm/mn: 6 nm
150 gr/mm 4 um 2.7 t0 4.0 um 24 nm/mm 12 nm

Thg approximate spectral bandpass figures assume that the output glit size
is 0.5 mm.

The monochromator wavelength selector is automated with a stepper motor.
The step angle on the motor is 1.8 degree per step, and it takes 200 steps for
one complete revolution. The Monospec® 27 has an analog wavelength
counter which is calibraied to the 1200 groove/mm grating. To obtain the
proper wavelength for each grating, the counter reading must be multiplied
by 2, 4, and 8 for the 600 groove/mm , 300 groove/mm, and 150 groove/mm
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gratings, respectively. One complete revolution on the wavelength selector
corresponds to 25 nm of wavelength scan for a 1200 groove/mm grating. The
gear ratio between the monochromator and stepper motor is 3:1. The number
of steps on the motor required to scan 1 nm using the 1200 groove/mm
grating can be calculated by the formula,

N
G- -W—;,
where N is the number ¢f motor steps per revolution, W is the wavelength
scan per revolution on selector, and C is the gear ratio between the
monochromator and stepper motor. The 1200 groove / mm grating requires
24 steps for a 1 nm scan. The 600 groove / mm, 300 groove / mm, and 150
groove / mm gratings require 12 steps / nm, 6 steps / nm ,and 3 steps / nm,

~ respectively.

2.2. Infrared Lenses

2.3

24

The infrared lenses were designed and constructed by Infrared Optics, Inc.
of Farmingdale, NY. They are multi-element lenses fabricated of barium
fluoride and lithium fluoride, or zinc sulfide. The lenses were designed to
correct for most spherical aberrations between 0.6 and 4.0 pum, with a spot
size of 35 pm at 2.5 pm wavelength. The physical dimensions and focal
lengths of the lenses were designed to be identical to the standard lenses used
in the FOA--2000, ir: order to facilitate their replacements. The lens
parameters are summarized in Figure 2.

Quartz-Tungsten Lamp

A Ushio Model no. JC12V-50W H20 G/1.0 tungsten halogen lamp is used for
the white light source. This lamp utilizes a special quartz envelope which
has an extended transmittance out to 4.0 pm.

Cutoff Filters

Since the Jarrell-Ash monochromator has a greater spectral range than the

original FOA--2000 monochromator, it was necessary to add additional cutoff

filters to eliminate second- and higher-order spectra from the longer

;v%velengths. The filter numbers and their cut-on wavelengths are listed
elow.

Filter No, Cut-on Wavelength
540 nm

850 nm

1525 nm

2175 nm

3150 nm

O QO DN =
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2.5 Infrared Neutral Density Filters

[T
b s e

The neutral density filters in the original FOA-2000 are specified only for
operation over the limited spectral range of that instrument. They were
replaced in the NRL IR System 1 with neutral density filters design for used
in the infrared up to 4.0 pm.,

T
S e o D

The attenuation of each filter was measured over the range from 800 to

4000 nm using a modified version of the FOA-2000 QC software subroutine
SUB Attn_calib. The results of the ND filter calibration tests are given in
Appendix A. The attenuation is not very uniform over the spectral range.
The ND filters are not used in any spectral attenuation, differential modal
attenuation, or numerical aperture tests on the instrument, because of the
low radiance of the lamp, eliminating the need to attenuate the output of the
lamp. It is possible that the calibration values given there could be
incorporated into a look-up table in the system software, such that any time a
ND filter is used at some wavelength, then the measured attenuation of that
filter at that wavelength is recalled for use in calculations. The original
FOA-2000 software however does not easily lend itself to incorporating such a
feature, so that including it would entail an effort of moderate difficulty.

Ry———
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2.6 InSb Detector

i)

A liquid nitrogen-cecoled indium antimonide (InSb) detector manufactured by
Infrared Associates is used to cover the spectral range from 1800 to 4000 nm.
The system software automatically switches between the Ge detector and the
InSb detector at 1800 nm. The preamplifier used for the InSb detector is an
Infrared Associates model PPA-15-IS. The schematic for the InSb detector
power supply is given in Appendix B.

pusey ey

Vacuum Chucks for 200 pm OD fiber

R RN
gy
S
S

The original FOA-2000 vacuum chucks can only accommodate fibers with
outside diameters (OD) up to 140 1:m. These chucks have been replaced with
ones that can accommodate fibers with up to 200 um OD.

T st
b m‘}!, e

2.8 Annular Apertures for Differential Modal Attenuation Measurements

P

Numerical aperture launch restrictors have been adapted to include annular
apertures, which are used for launching high order modes in step index
fibers, for differential modal atienuation tests. Launch conditions are
restricted by manually placing apertures that restrict the launch numerical
aperture (NA) to a narrow range, thereby exciting a limited mode group in
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the optical fiber. Attenuation values are derived by performing a cutback test.
2.9 Knife edge numerical aperture measurements

Due to the low radiance of the lamp source, the measurement procedure uses
a scanning knife-edge, rather than a scanning aperture in the far-field as
specified in EIA FOTP #47. The knife edge technique is an adaptation of an
EIA procedure for determining the mode field diameter of a single mode
fiber. In this procedure, a knife edge is scanned across the far field output of
the fiber, and a lens is used to collect the light passed by the knife edge and
direct it to the detector. The computer reads the output of the detector at the
lock-in amplifier, which is effectively the integrated power as a function of far
field angle. This data is then differentiated and smoothed to yield the far fie)d
radiation pattern of the fiber. From this far field the numerical aperture is
derived. A criterion of 5% of maximum intensity is used to determine the
numerical aperture.

2.10 Major changes in the FOA-2000 software
2.10.1 DMA Measurement
The software has been rewritten so that multiple wavelength scans can be
performed in such a way that only one cutback is required. A few new

subroutines were created to enable this change in the measurement
procedure. A description of their operation is included in the discussion

Eﬂm W‘”! !‘.' . '! M M W M m m W‘

i i below.
SUB Fibertest2: As with the Far Field test, the user is first queried as to the
source of the data which he wishes to view. That is, he may indicate that a
! new test is to be performed, or that data from a previous run is to be reviewed.

Previous data may either be data which was collected earlier in the day
(computer on continuously) and is present in the dynamic memory buffer, or
data which is stored on a diskette. This query takes place by calling the
subroutine FNDatasource, which returns a 0 if a new test is desired, 1 if
memory in the buffer is desired, or 2 if the routine Retrieve is to be called to
access data on diskette. If either 1 or 2 are returned to Fibertest2, data is
loaded into the array called "Dmaattendata”, the test portion of the routine is
ik%pped, and the data is plotted on the screen. More details about the plot are
elow.

SUB Dmarun: First the user is queried about which numerical aperture
restrictor to use (including #9 = no restrictor). This is performed by calling
the routine FNGetristrictor, which first lists the restrictor numbers and their
corresponding NA range, then uses the FNGetint to determine and return
the (integer) restrictor number, The first restrictor number ig stored in the
(0,1) position of the array "Dmarundata” (see supplemental sheet 1), while
subsequent numbers, up to 11, are stored in (0,2), (0,3), and so on.
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The wavelengths to scan, and the total number of wavelengths to scan, n, are
shared with this routine through the common block /Wavelength/ command.
The number of wavelengths is stored in the (0,0) position of "Dmarundata.”
The (1,0) position of this array contains the fiber length, while the (2,0)
position holds the number of DMA runs performed. The wavelength scan is
then performed on the leng or "run" piece of fiber, and the voltages are stored
in the column beneath the restrictor number, in the row corresponding to the
wavelength at which the voltage was read.

After each before-the-cutback scan, the user is asked to see if another DMA
run (i.e., another NA range) is desired; if yes, the new restrictor number is
requested, time given *5 insert the restrictor, and the program returns to the
wavelength scan portion and continues as before.

If no more NA ranges are desired, the user is directed to cutback the fiber,
being careful to leave the input end undisturbed. The routine Outalign is
then called to align the output end. The first restrictor used before cutback is
requested, and a short or "ref" fiber wavelength scan is performed. The
voltage data here is now stored in columnar form in an array called
"Dmarefdata," which has the same (0,0), (1,0), (2,0) entries as
"Dmarundata."

It should be understood that before the first wavelength scan on the long
fiber, the signal on the detector (through the fiber) is read using the LED

, source. This is taken as an alignment reference. After the scan for each

' DMA run, the alignment is again checked, and if it has varied by more than
1%, the user is informed and given the choice of re-doing that particular
scan, exiting the test, or proceeding. The same type procedure is used to
insure integrity of the input fiber end alignment after the cutback is
performed.

W rwﬁa
- B3 N

SUB Dmacomp: The data from the two arrays are passed through a COM
statement to this routine, where the calculation is performed to determine
the spectral attenuation for each NA range (represented by respective
restrictor number). This outcome of the computation is stored in an array
named "Dmaattendata," while the wavelengths used for the scan are stored
in the positions (1,0) - (n,0) , i.e., the first column of this array. As explained
in the supplemental sheet 2, the (0,0) position of this array contains both the
number of wavelength scans n, and the number of DMA runs performed, m.

SUB Dmaplotprep: Next the user is queried as to which column of data he
wishes to view (i.e., which restrictor). His choice column is loaded into ‘he
second column of the array Specattdata, while the wavelengths are loaded
| into the first column. The fiber ID number, including the restrictor number
L and fiber length are loaded into the string Specatt_id$. Then ihe rouline
. Specatplot is called to plot the particular column of data requested, and

; operates in the same way as an ordinary spectral attenuation plot as

mcy e e e

— —
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described by Photon Kinetics in their software listing remarks. If at any
point the "STORE DATA" option is entered, the program exits the plot, enters
the Archive subroutine, and stores the contents of the array "Dmaattendata,"
and then returns the user to the main menu. To further review data, such
as the loss results of other restrictors, the "Recall data" option must be
chosen from the DMA menu.

2.10.2 Far Field Measurement

This test was changed to run from its own menu, and allow the user the
option to smooth the data by averaging a variable number of points. The
attached flow chart may aid in understanding the logic.

Presuming a new test is specified, the knife edge will scan across the
collimated far field pattern, moving to gradually cut off the power reaching
the detector. A normalized version of the data from this scan is held in an
array called "Farfield;" it is considered the "raw" data, and is plotted against
scanner position. This data can be differentiated to obtain an actual far field
output pattern, or can be smoothed directly. When the Differentiate option is
chosen, the raw data is first loaded into an array called "Ffrawdata.” Then it
is differentiated, corrected to account for a small angle approximation,
renormalized, and stored in an array "Ffdiffdata,” which is again plotted on
screen. In addition, the routine Numaper is called to calculate the
numerical aperture, which is displayed below the plot. At this point the user
may smooth the differentiated data, or return to the raw data plot. If the
Smooth Data option is chosen, he is asked for the number of points to
average, the data smoothing routine Ffsmooth is called, and the smoothed,
normalized version of the data is stored in an array called "Ffsmoothdata."

; This is plotted on the display, along with a recalculated value of numerical

. aperture. Further smoothing may then be performed on the raw,
differentiated, or smoothed data, and plotted accordingly.

c—y—— -

T RRERY
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It may be noted that when the raw data is smoothed, at present the smoothed
version may not be differentiated, only viewed. Because the "smoothed" raw
data actually appeared to be less smooth than the actual raw data, and

: because of ambiguities introduced into the numerical aperture calculation

B due to smoothing, this was not further modified, though is would be
relatively straightforward to do so. Furthermore, an alternate routine has
been sketched out (included) by George McCabe which would fit the data to a
Gaussian distribution and look for the 5% points there. In the end, this
might offer a more repeatable method to obtain a value for the numerical
aperture.

AR AL Y o

2.10.3 Program Organization

e sty

Lines relevant to unused tests were purged in many, but not all, places in the
system software. Large blocks such as the FibertestX subroutines and
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associated routines were deleted, but remnants exist in other places due to
not wanting to alter the "foasetup" file and the way it is stored. All lines
relevant to the Near Field test were retained.

2.10.4 Fiber Alignment

The Inalign and Outalign routines have been altered so that the first time
either are called, the alignment is performed, and a counter variable is set
equal to 1. At the end of the alignment, the final voltage on the Ge detector is
read and held in the first position of a variable array, called Sig(1). The
routine then returns and aligns the fiber a second time, and holds the new
final voltage in Sig(2). These two voltage values are then compared, and if
they differ by more than 1%, the user is‘told so, and given the option of
continuing anyway, or returning to re-align. If the latter is chosen, then
eventually Sig(3) and Sig(2) are compared as before and so on. At present, the
maximum number of alignments that can be performed in this way is 10.
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3.0. Normal Operating Procedures

This section describes the daily procedures required for proper normal
operation of the system.

3.1. Turn-on procedure

The proper sequence for brinzing the system up is outlined below.

a. Turn on the FOA-2000 control panel by turning the key on the front panel.
b. Turn on the EG&G 5207 lock-in amplifier.
c. Turn on the red (illuminated) switch on the power supply.

d. Check the voltage of the preamp batteries in the power supply chassis. To
do this, switch the small toggle switch labeled "Meter" to either 1 or 2.
There are two sets of batteries, labeled 1 and 2, respectively. One set is
normally connected to the preamp while the other is held in reserve, or is
being recharged. The voltage of the set in use should read greater than 11
volts. Switch the batteries on by turning the switch labeled "Preamp
Batteries" to the set with the higher voltage. If the other set shows a
voltage below 11 volts, connect the two battery chargers to the connectors
labeled "CHARGERS" on the back of the power supply unit. The reserve
batteries will be charged automatically.

Important: Switch the "Meter" switch to "off" after checking the
batteries. Ifit is left on, the discharge of the batteries will be accelerated.

e. Make sure that the InSb detector dewar is filled with liquid nitrogen.
When refilling the dewar, it is not necessary to shield the detector from
room light. The lens that covers the detector face does not transmit light
of a wavelength below 1.0 um. For minimal drift, the dewar should be
filled two hours before any important measurements.

f. Load and run the system software, as describe below.
3.2. Software set-up :

Place the disk labeled "DISK #1 (AUTOBOOT)" in the left hand drive (drive 0)
of the computer. Turn the monitor, disk drive, printer, and computer on.
When the computer prompts, remove the autoboot disk and replace it in
drive 0 with the system software disk. The system software will execute
automatically, and present the user with a menu.

Sl T A il R L T
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3.3. Fiber End Preparation

For proper use of the vacuum fiber chucks and the elastomeric fiber clamps,
it is necessary to strip at least two inches of jacket from the fiber end. The
best location for positioning the clamp on the fiber can be gauged by using the
two short strips of black tape on the fiber shelf. The distance from the tape to
the edge of the fiber shelf is the proper length of bare fiber that should extend
from the fiber clamp.

3.4 Important Commands

Here we list several convenient commands that may be executed from the HP

computer.

Command
Stop

Call Menu

Call Nextwave

Call Fibertest1

Call Fibertest2

Call Fibertest3

Call Clearup

Run

Effect

To stop execution of the system software because
something is wrong.

To access the main menu.

To have the unit set to a particular wavelength. For
example, to set the wavelength to 850 nm, execute
“CALL WAVELENGTH(850)". See the note
“IMPORTANT” below.

To run the spectral attenuation test directly from the
keyboard without having to access it from the main
menu.

To run the differential modal attenuation test directly
from the keyboard.

To run the numerical aperture test directly from the
keyboard.

Clears the GPIB bus and reseta the phase on the lock-in
amplifier.

To reinitialize the FOA-2000 control panel. This must be
done each and every time the control panel is turned off
and on again. If the FOA-2000 control panel is turned
on, then the system software must be restarted

in order to reinitialize the 2-80 uprocessor in the
FOA~2000 control panel. In order to do this, stop the
program execution (it may be necessary to hit the break
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key), and then type “RUN” and press the return key. It is
not sufficient to “CALL MENU.” The system software
must be restarted. After restarting the software, the
“Equipment Preset” routine should be run.

Call F2000send (“INSB”)

Connects the InSb detector to the lock-in amplifier, and
sets the mirrors to direct the fiber output to the InSb
detector.

Call Cleardata To clear all data from the memory buffer. This should be
called befrore running the first test on a new fiber if
other fibers were run since the machine was turned on.

IMPORTANT: To set the monochromator to a desired wavelength, it is
necessary to use the “CALL NEXTWAVE” command instead of using the
front panel control. The system software will then insure that the correct
grating, cutoff filter, and detector are set up. In addition, the software
calculates the proper setting for the monochromator shaft and automatically
sets it there. The control panel should only be used to make minor (<50 nm)
adjustments in the wavelength displayed on the control panel LED display.
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Maintenance

4.1 Alignment Procedure for NRL IR System 1
4.1.1 Definitions:

The x direction is perpendicular to the beam direction, and parallel to the
bench surface. The y direction is perpendicular to both the beam direction
and the bench surface. The z direction is parallel to the beam direction.

The IR target is an aluminum piece with cross-hair lines etched on it. Its
base should just fit into the milled slots (to assure lateral consistency), and
have a cross-hair marked directly over the center of the slot at a height of 1
&8 inches above the surface of the bench (not the slot).

4.1.2. Main LED Beam Path.

a. Remove lenses 1, 2, 3, 4 from the hench. Select LED on the front panel, with

the launch spot out. Using the IR target, align the LED beam all the way
around the bench to the camera. Start by engaging LASER 1 on the front
panel. When this is done, the mirror in BS2 will switch out to allow the beam
to pass through BS2. In addition, the stepper motor driving the
monochromator turret will attempt to turn the shaft. This is expected, so
don’t be concerned by the sound. Put the 1K target in the milled slot at
position A, and adjust the LED lens 7 in x and y to align the LED output to the
crossi)hairs. Adjust the lens in z in order to collimate the beam as well as
possible.

. Next disengage LASER 1 to bring tiie lower mirror in BS2 back up, directing

the beam towards BS4. Again align the beam to the IR target. Now engage
THRU TRANSMISSION with the output target out, and adjust BS4 lower
mirror to direct the beam onto the IR target at C. Engage FIBER OR
SOURCE and proceed to align to the IR target at D. It may be necessary to re-
adjust the collimation by tweaking the z position of the LED lens 7. Next
adjust mirror M1 to collect a3 much of the beam as possible, and direct it
towards the target at position F. The 275 mm lens 11 should still be in place,
roughly half way between M1 and M2. Finally, adjust M2 to direct the beam
into the video camera. Leave the image of the LED on the right one third of
the monitor, centered vertically.

4.1.3. Input Objective Lens.

a. Center the input objective lens & in x, y, and z over the range of travel of the

respective motors. To o this, first push the appropriate button on the front
pan il to engage the corresponding motor. Then turn the front panel knob
until the front panel display shiows four dols, indicaiing thai the motor has

ieached tne-end of its range of travel. Then press the ZERO button to zero the
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display. Next, while holding the local button down, rotate the front panel
knob in the opposite direction (from the previous motion) until the four dots
vanish. Release the local button and continue turring the knob until the four
‘ dots appear again, indicating the limit of travel in the opposite direction.

= Take the reading on the front panel display and divide by two Gf the display

- “tripped over” to 000, be sure to add 1000 to the number before division). Hold
the local button down, and rotate the the knob in the opposite direction until
the dots vanish. Then move the knob until the display shows the number that
resulted from the division by two. Press ZERO to re-zero the display. This
position is the center of travel in the appropriate axis. Repeat this procedure
for the remaining two axes.

[

. Place the lens cap (with white target and mark in center) on the lens.
Position the lens in x, y, and z so that the center of the LED beam strikes the
center of the lens cap. Note the reading on the front panel in x and y, which
displays how many units away from the center of the lens travel the LED
beam is.

ol

e
I —-—y Sy [ = At
o

c¢. If the reading in x or y is more than about 150 units, the brass U-shaped
bracket in the opto-sensor may need to be adjusted to redefine the lens travel
limits and therefore the lens travel zero. In order to do this, remove the
bracket holder (x axis is underneath bench, y is above), and adjust the
position either up or down slightly. Repeat steps a and b until the LED beam
corresponds to the center of the x and y lens travel to within acceptable limits.

P b s sl b Y A L

WS g g
joN

. Redefine the zero lens position at the center of the LED beam by pressing the
ZERO button on the front control panel for each input lens motor.

UK U g

P ¥ 4.1.4. Input Fiber Chuck.
a. Remove the lens cap from lens 5. Make sure step 2d has been taken.
| b. Prepare a length of fiber (1-2 meters) with cleaved ends. Place one end in the

input fiber chuck, and place the other end of the fiber in a power meter (Si
detector).

Ay e

c. Loosen the set screws holding the vacuum chuck and adjust the vacuum
chuck to maximize the power injected through the fiber, as detected by the
power meter. To adjust horizontally, move the vacuum chuck horizontally.
Make an effor* to keep the chuck axis perpendicular to the lens. To adjust

A I vertically, use the front panel control (input-y). To adjust longitudinally,

i push the fiber in and out for coarse adjustments, and use the front panel

(input-z) fo fine adjustments.

CTpe.
k.

— { ' d. Tighten chuck screws so that the chuck is locked firmly in place.
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4.1.5. Launch Spot.

o
o Vo e
-—-w—

a. Engage the BS4 lower mirror by pressing SOURCE. Replace lens 2 on the
bench. Set launch spot into the beam by engaging LATJNCH SPOT. Move
lens 2 along the slot (in z) to focus the spot on the monitor.

T

b. Disengage the launch spot. Replace lens 1 (in the adjustable mount) on the
bench and move it along the slot to focus the LED on the moniter. Adjust the
lens mount in x and y to center the LED image over its previous position on

_ the right one third of the monitor, centered vertically.

f [T
R R PR

. Engage the launch spot again. Adjust the aperture position on the launch
spot carriage in x and y fo center the spot over the center of the LED image.

4.1.6. Output Objective Lens.

a. Engage the beamsplitter mirror in the top of BS4 by pressing FIBER LOAD.
Loosen the mirror and adjust it until a (probably dim) reflected image of the
input fiber end is positioned over the LED image (right one third, centered
vertically). This squares the position of the light reflected onto the output
objective lens. :

b. Follow the procedure of Step 2 to center the output objective lens within its
range of travel. Note however that because of the nature of the beamsplitter,
in this case the LED beam will appear as a half-circle only. Be sure to
redefine the zero lens position for each output lens motor.

T e B it Y e T s B e T s B s TR o T TN
(¢}

¢. Re-adjust the upper beamsplitter mirror of BS4 to direct the input fiber image
onto the left third of the monitor, centered vertically (over the grease pencil
marks). Tighten the mirror screws to lock it into place.

4.1.7. Qutput Fiber Chuck.

m:n‘q“m A

F o a. Place one end of the prepared fiber in the output chuck. Inject white light
inte the other end (this may be simply accomplished by placing the fiber end
near the filament of an ordinary light bulb).

. Press THRU TRANSMISSION to allow the white light through the fiber to
reach the camera. Loosen the set screws holding the output vacuum chuck
and adjust the chuck horizontally to put the output fiber image over the LED
image in the right one third of the screen, Center the image vertically by

adjusting the front panel control (output-y). To focus the image, push the
fiber in and out for coarse adjustments, and use the front par el (output-z) for

o

—— ——y
.

FC—y
ool
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fine adjustments.

c. Place the IR target at the position of lens 3 and check that fiber output is
aligned with crosshairs. Then place IR target just after lens 11 and insure
that beam is still aligned with crosshairs. If not, move the output fiber chuck
angularly in x, and then reiterate steps b and ¢ until the output fiber path lies
squarely over the line between BS4 and BS5.

4.1.8. Output Target.

a. Replace lens 4 on the bench. Engage the output target. Move lens 4 along the
. slot (in z) to focus the image of the output target on the monitor.

b. Disengage the output target. Replace lens 3 (in the adjustable mount) on the
bench and move it along the slot to focus the LED on the monitor. Adjust the
lens mount in x and y to center the LED image over its previous position on
the right one third of the monitor, centered vertically.

c. Engage the output target again. Position the aperture on the output target
carriage in x and y over the LED image.

on the same position on the right one-third of the screen, centered vertically.
This position should be remarked with a grease pencil if necessary.

4.1.9. Lamp Path.

a. Engage LED on the front panel. Switch the lamp on, if it’s not on already.
Put the IR target at position F in the milled slot that leads from the
monochromator output and BS3. Adjust lens 8 to focus the monochromator
output on the IR target. Also adjust the positioning knob on top of the lamp to
maximize the amount of light into the monochromator, and onto the IR
target.

b. Engage the LAMP on the front panel. Engage the button below “LASER
THREE” on the front panel. As before, BS2 will switch mirrors and the
stepper motor driving the monochromator turret will attempt to turn the
shaft. Put the IR target in the milled slot at position A. Adjust the mirror in
BS3 to align the monochromator output to the crosshairs as well as possible.

I
|
I
|
|
[
B d. At this point the LED, output fiber, and output target should all be focussed
|
[
[
|
[
[ Engage LED again.

R ' Ty B
I N T . Sr T [ \

4.1.10. Ge Detector.
a. Engage SOURCE, Ge DET, and DETECTOR on the front panel control. With
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the attenuator at 0, an image of the LED reflected from the surface of the Qe
detector should be visible on the monitor. Adjust lens 10 (on the detecivr -
module) in x, y, and z to roughly center and focus the image within the lurge
area of the detector.

b. Disengage the DETECTOR switch (upper beamsplitter mirror on BS5), and
maximize the output of the Ge detector as seen on the lock-in amplifier.

c¢. Re-engage DETECTOR and be sure the image of the LED is not too near the
edge of the Ge detector. (The most sensitive spot on the detector appears to be
near the upper left edge.) Finally, disengage the DETECTOR switch.

4.1.11.InSb Detector.

a. In order to engage the InSb detector, the FOA-2000 System Software must
have been loaded onto the HP computer. If the program is running (e.g. a
menu is displayed on the HP screen), first press STOP on the keyboard. To
connect the detector output to the lock-in amplifier, type the command

CALL F2000send("INSB")
b. Adjust lens 9 on the InSb detector module in x, y, and z to maximize the

output of the detector as seen on the lock-in display. Large adjustments in x
and y are not recommended.
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5.0. How to get help.

In the event that the system does not appear to operate correctly, or if the HP
computer returus an error message, the appropriate sequence of actions is
as follows:

it
.

-

S

1. Review the section below entitled "Likely Problems" to see if the fix is
indicated there.

2. If the'computer indicates an FOA-2000 error message, check page 12-16
of the Photon Kinetics Installation manual for an explanation of the
problem.

o e i A B R D

3. If the computer indicates an HP software problem, then check the
"Error Message" appendix of the HP Language Reference manual for
an explanation of the error.

quwiv!

If the above steps do not remedy the situation, then contact Russ May or Rick
Claus at the Fiber & Electro-Optics Research Center, Virginia Tech, at

(703) 231-7203. Replacement parts and knowledgeable insight into the correct
operation of the original, unaltered FOA-2000 may be obtained by calling
Customer Support at Photon Kinetics, Beaverton, OR, at (503) 644-1960. It
should be made clear to Photon Kinetics that the instrument under
discussion is Serial No. E4221, which was adapted for use with fluoride fiber
! by Virginia Tech.
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5.1 FOA-2000 Error Messages:

i Occasionally the HP computer will indicate an "FOA-2000 error" together
P with an error number. Most often this may occur when the computer will
; mistakenly try to drive a stepper motor beyond its permissible range. The
meaning of the error number may be found on page 12-16 of the FOA-2000
Installation manual.

Wt g b Vit b
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Some of the system software routines poll the instrument status of the EG&G
lock-in amplifier. If an error is returned by the lock-in to the HP computer,
the routine will indicate an error and report the HP basic error number. A
description of the error and the associated number is found in the “Error
Messa;,;e” appendix in the back of the HP Basic Language Reference
manual.
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5.2 Likely Problems

A list of likely prchlems, their possible causes, and remedies follow:

Problem

Computer displays
“Division by zero” exror;
or output graphs show
measurements to be
very noisy.

FOA Error no. 97

The HP computer seems
to have halted or is “stuck”

ibl n

a. Preamp power supply not turned on.

b. Lamp power supply not switched on.

c¢. Lamp bulb burned out.

d. Preamp battery charge low.

e. The phase lock may have been lost on the
phase-lock amplifier. This appears to
happen after the GPIB bus has been cleared
with a “CLEAR 7" command. To reset the
phase of the amplifier, type “CALL
CLEARUP” and Return. If the program
has been halted, then type “CALL MENU” to
access the main menu.

f. Tried to read archived data in from a
non—existent file.

If the FOA-2000 control panel is turned on,
then the system software must be restarted
in order to reinitialize the Z-80 pprocessor
in the FOA-2000 control panel. In order to
do this, stop the program execution (it may
be necessary to hit the break key), and then
type “RUN” and press the return key. Itis
not sufficient to “CALL MENU.” The
system software must be restarted. After
restarting the software, the “Equipment
Preset” routine should be run.

The GPIB bus may have crashed when
program execution was halted while

while trying to issue a the computer was issuing a command

command to the FOA-2000 or waiting for a status byte on the bus.

unit or the lock- in To remedy, first press the “STOP” key

amplifier. on the computer. Then type “CLEAR 7” and
press the return key. Then type “CALL CLEARUP” and the
return key. This will cause the phase to be reset on
the lock-in amplifier, which is often lost
when a “CLEAR 7” is executed.
It may be possible to continue program execution
by typing “CONTINUR", but more likely
it will be necessary to “CALL MENU”
and restart the test from the beginning.
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Can’t see the fiber end a. Bad fiber end. Recleave.

in “FIBER LOAD” mode. b. Fiber end off the screen. Put the FOA-
2000 in “VIDEO OUT” mode, and peak the
reading on the lock-in amp as the fiber is
manually adjusted using the fiber
movement controls on the FOA-2000 control
panel. Then return the FOA-2000 to “FIBER

OR SOURCE” mode.
T During auto-alignment, a. The fiber end might not be perpendicular
the computer consistently to the fiber axis. Check the end angle using

returns messages indicating a fiber inspection scope, or recleave the

that the fiber end positions fiber.

need to be adjusted. b. The fiber alignment motors may need to
be recentered. See page 13-1 of the FOA-

2000 installation manual for a procedure {o
rece. ter the motors.
] Grinding sound from In this case, the computer has lost track of
monochromator actual position of the monochromator shaft,

and is attempting to drive the shaft past its
limits. The grinding sound results from
the stepper motor slipping. To remedy, turn
off the key switch on the FOA-2000 control
panel immediately. Then turn on the front
panel again, and type and execute “RUN”
on the HP computer. Then run the

! “EQUIPMENT PRESET” subroutine from
the main menu,

’
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SPECTRAL ATTENUATION

! - FIBER ID: Attenuator calibration for ATTN #1 17-MAR-90 14:26:41
. = [ LENGTH: 0 km
= WAVELENGTH ATTENUATION (dB)
T [ . 800 -11.56
i 850 -f1.14
900 -9.83 ‘
i 350 ~6.91
v 1000 -4,89
B 1050 -3.55
i 1100 ~2.69
1150 =211
1200 -1.76
g 1250 ~1.85
1300 -1.45
oG 1350 ~1.49
T 1400 -2.07
3 g 1450 ~1.87
3 1500 -1.96
i 1550 -7.06
E g 1500 ~7.41
. 1550 ~§.,43
i 1700 -8.39
g 1750 -8.21
g & 1800 -8.21
I: 1850 .17
i 1900 -8, 1
i § 1850 -8.03
i 2000 -7.98
T o 2050 -7.92
: i 2100 -7.87
vog 2150 -7.82
CF 2200 -7.75
VT 2250 -7.71
A 54 2300 -7.66
[ 2350 -7.50
o 2400 -7.54
N { 2450 ~7.48
oo g 2500 ~7.42
N - g E 2550 -7.34
ER RS O ¥ 2500 ~7.32
i 2650 ~7.24
vl B 2700 ~7.23
iy §i 2750 ~7.12 '
N N . 2800 =701
g 2850 =711
- 2900 =111
[ 2950 ~7.,09
: 3000 ~7.07




£ - 15 ~h.87
: 3200 -6.,93
’ 3260 ~5.88
: 3300 -6.85
3350 ~5.82
I 3400 <§.81
3450 ~§.77
3500 -5.76
I 3559 -5.73
3 3600 -6.70
i 7650 -6 .66
i 3700 -6.63
* [ 3750 "806@
£ 3800 -6.59
o 3850 -5.55
- l 3900 -6.55
3950 -6,52
! 4000 -5.49
{ SPECTRAL ATTENUATION
FIBER 1D: Attanuator calibration for ATTN #2 17-MAR-90 14:34:59
LENGTH: 0 km

i WAVELENGTH ATTENUATION (dB)
! 800 -22.56
- L 850 -21.82
900 -20.25
N o - 850 -16.98
5 [ 1000 -14.60
g 1050 -12.92
Z 1100 ~11.73
5 [ 1150 -19.98
: 1200 ~10.30
1250 -9.98
E 1300 -9.59
- 1350 ~9.50
. 1400 -9,98
g | 1450 ~9.62
£ E 1500 ~9.62
= 1550 -14.47
ig; 1600 -14.80
= [ 1650 ~15.71
£ 1700 ~15.60
oz 1750 -15.44
Vo2 1800 -15.37
. £ 1850 -16.28
i § 1900 -15.20
R 1950 ~15.10
cr s 2000 ~15.04
2ot g 2050 ~14.98
# 2100 -14,94
2150 ~14.89
2200 -14.84
2250 ~14,81
2309 -14.78
2350 ~14,77
2400 ~14.66
2450 ~14.65
2500 -14.64

2850 ~14.84




iy “14 .04

LENGTH: @ km

x 2750 ~14,52 {
% . 2800 ~14.49 ‘
2850 ~14,45 !
3 o 298e ~14,45 '1
i 2950 ~14,48 '
3000 ~14.48 ok
, 3050 14,51 i
: ' , 3100 ~14.49 ¥
=8 3150 -14.43 3
o 3200 ~14,38 ;
- J 2250 ~14,32 ¥
‘ t | 3300 ~14.28 .
v 3350 -14,26 g
£ . 3420 ~14.25 y
l 3450 -14.25 -
, 3500 ~14,22 '
, : 3550 -14.21
! 3600 -14.22
- 3650 ~-14.23
f} 3700 ~14,22
: 3750 -14.20
E Zg00 ~-14.18 '
3850 -14.,17 )
3500 ~14.16
i 3950 -14.,18
4000 -14.18
- SPECTRAL ATTENUATION
2 [ FIBER ID: Attenuator calibration for ATTN $#3 {7-MAR-99 14:44:37
=

=

- E WAVELENGTH ATTENUATION (dB)
800 -34.31
{ 850 -33.71
: g00 -32.25
850 -29.15
1000 -26.99
E 1050 -25.42
e 1100 -24.,26
. 1150 -23.45 i
E 1200 ~22.87
1250 -22.54 H
1300 ~22.18 :
135¢ -22.02
1400 -22,42 |
1450 -22,08 L
L 1 1500 ~22.00
L% 1550 ~28.65
5 1600 - ~26.85
o , 1650 -27.68
1700 -27.40
J U 1750 -27.20
: 1800 -26,80
N 4 1850 ~26.44
I E 1900 ~26:, 30
1 ,‘ 1950 -28.720
- 2000 -26.08
! . 2050 ~26. 81

2100 ~25.89




‘ 2300 -25,52
) 2350 -25.44 :
2400 -25.39
2450 -25.29 ",
= l 2500 -25.25 .
- 2650 -25.18
s 2620 -25.24
= l 2650 ~25.10
o 2700 ~25.20
2 - 2750 -24,99
b 2800 ~25.00
& t 2850 -24.91
;é 2900 ~24.,93
; 2950 -24,93
& ! 3000 -24,94 ,
g 3050 -24.95
g 3100 -24,87
! 3150 ~24.,80
& 3200 -24.80
N 3250 24,69
§ ! 3300 -24.,62
3350 -24,589
g ' 3400 ~-24 .58
3450 ~24.,53
i [ 3500 -24.51
% 3550 -24.42
i 3500 -24,39
i [ 3650 -24,38
3 3700 -24.38
2 3750 -24,33
& 3800 -24.30
] E 3850 -24.30
i 3900 ~24.27
. 3950 -24.28
[ ' 4000 ~24.23
jgj E SPECTRAL ATTENUATION
g FIBER ID: Attenuator calibration for ATTN #4 17-MAR-90 14:54:53
%I LENGTH: 0 knm
| E WAVELENGTH ATTENUATION (dB)
= 8
& 800 44,20
4 850 ~42.82
= [ 300 ~40.85
i B 950 ~37.31
£ 1000 ~34,65
' 1050 ~32.77
] h 1100 ~31.25
Ty 1150 ~30.09
. 1200 -24,17
£ F 1250 ~28.54
g U 1300 ~27.85
1350 ~27.47
E 1400 -27.62
1450 -26,93
5 1500 -26.87
I 1550 ~31.06 .
l 1600 ~31.13
1650 ~A1.7
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1800
1850
1900
195¢
2000
2050
2100
2150
2200
2250
2300
2350
2400
2450
2500
2550
2600
2650
2700
2750
2800
2850
2909
2959
3000
3050
3100
3150
3200
3250
3300
3350
3400
3450
3500
3550
3600
3650
3700
3750
3800
1850
2900
3950
4009

T e O3

~-20,61

-~30.09

-29.82
-29.82
~29.36
~29.18

- =-28.98
~28,76

~-28,60
~-28.48
~28.28
~28.06
~27.81
-27.87
-27.54
~27.43
“27 . 30
-27.18
-27.24
-27,80
~28,56

"28069

-28,64
-28.53
-28.40
-28.34
~28.23
-28.18
-28. 1)
-28.14
-28.12
~-28.16
-28.149
-28.189
~-28.14
-28.02
~27.94
~27.77
~27.87
~27.53
~27.48
-27.29
-27.27
-27.16
<2711
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Appendix B. InSb Detector Preamp Power Supply Circuit

L |

Preamp

Battery
Switch ®—————— preamp +12V

g + charger A
1A é: 12V

Errr————

H
N - charger A
| S g
£l Me?or preamp ground
. Switch i N\ - charger B
B - 1B — 12V
1 S pr@AMp -12 V
S - charger B

. 4 charger A

I S preamp +12 V
2A 12V

1 /—-—- - charger A
3 preamp ground
\——- -chargerB

T 2812V

e - charger B
| o
7 & preamp -12 V

3
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I
s
LT NO—
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Appendix C. Index of Technical Reports and Publications

[ P Lol
a KA Lo s e R e o

ST No technical reports other than this final report were generated during the
. administration of this contract.
There were no publications generated during the administration of this
3 contract.
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ixD. System Software Listing
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10
12
14
16
18
20
22
24
26
28
30
32
34
6
38
40
42
44
45
48
50
52
54
56
58
50
62
64
86
68
70
72
74
76
78
80
g2
84
88
88
50
a2
44
g5
38
100
102

‘il!‘.iﬁ'!*ll*.lldi!i’&i!iiﬁ‘lﬂ’il"i'liil‘i***QQQ*!!*****&&!!&%*&!i!!#id!&
Copyright Notificationt

|
|
!
| COPYRIGHT 1985 PHOTON KINETICS, INC.

H All rights reserved,

! Contains trade sacrate of Photon Kinetics, Inc.

! Unauthorized sopying, use, modification or transfer prohibited.
{
!
l
|
1

Extensiva modifications were completed in April 1992 by K.D. Bannatt
atid R.6. May of Virginia Tech for the Naval Resesarch Laboratory to
cuttomize tha gystem for use with IR fiber. Also towards this end,
routina INIT_FOA_CNTRL was addad by C.5.S of P.K. on June 20th, 1989,

i

QUTPUT KBD USING "% K"i"K"

GCLEAR

BEEP

PRINT TABXY(S5,8}1"Copyright 1985/1989, Photon Kinetics, Inc."

PRINT TABXY(16,9)1"All rights reserved.”

WAIT 5

QUTPUT KBD USING ", K"i"K®

REM 5834280305000 0Bt ua ittt aontitap bbb b Raaaanp st R PRBEPSFRIFIRFIRERLILYL

REM
REM
REM

REM —# 0 tas s a st s psaa s h R Rt R A R U PP R F U P R PP R RF R R B HA PR PR AV NP RV P PRV 0T F Py~
1

| First thae common data aieas are set-up. The data in lhese common

| areas are sharad among many routines in the utility softwarsc. The,

I should not bae changed since many routines reference this data.

1

OPTION BASE 2

COM /0iskdrive/ Sysdrive${20],Arcdrives(20]

COM /lopathe/ €Foaz@00 ,0Egg5205,8Tek 78454 ,8Bncdalay Pranter_add

COM /Previous/ Freviouss$(BOl

COM /Epg52@5/ Scales(20),Settle INTEGER Mum_aver Range

COM /Sysdata/ Sertal_num8{40] Lasers(2) Filter_flag,Filters(11) Num foous,

inspecting the system set-up data, and archiving measurement
resulte. Other options can be added easily.

REM + FOA-2000 SYSTEM SOFTWARE §6/20/88 C.5.8 VERSIOM Z.1IRP
REM + Main Program "Mainprog”
REM + PURPQDSE:
REM + This is the main program that calls all other
REM + test and utility modules., It sets up the required data
REM + and calls the initialization routines that prepare the
REM + F0OA-2000 system for measurements, Then, it printe & menu
REM + of options for tha user to choose from, At present, the nenu
REM + containg options for running the test sequence defined by
REM + the usar's FIBERTEST module, setting the time and date,
+
+
+

Focu€(54 ,3) Cutoff Low_wave High_wave Det_switch

104

COM /Syecal/ Pin_x Pin_y,.Pin_z,Ink_stap,Iny_s'ep Qutr_step Outy ntep Farfi

PR LY.L MR LT
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114 COM IFrequency/ FreQUency("@a> Nun _frags

116 (COM /Farfiald/ Frieldval(200) Fnun_ﬁoin.s Farfxeld("03 1),Ffield_ids{8@]
118 COM /Fftémpdatd/ Flrawdatd(203 1) Ffdiffdata(203,!) Ffsmoothdata(°®3 1)
120 COM /Farfield_uwave/ Ffuavelan

122  COM /Spécrundata/ Specrundata(350,1) Specrun 1d$£8@}

124 COM /Specrefdata/ Specrafdatal(35e,1) ,Specref_ids{80]

) 126 COM /Specattdata/ Specattdatal(3sg,!) Specatt_ids(80]

128 COM /Dmadata/ Dmarundata(35@,11) Dmarefdata(35@,11) ,Dmaattendata(350,11),D
ma_ide(8a]

{36 COM /Directref/ Specraftor(350,!) Pulserafcor(t 256,2) ,Pulsecoruave(2) , Cor
3 rect_flag(2)

1 132 COM /Pulsarundata/ Pulsarundata{257,2),Pulserun_id$(2)[80] ,Pulserunwavel(2)
Num_dvas®{10],Sys_delay

134 COM /Pulsarefdata/ Pulserefdatal{287,2) ,Pulsaref_ids(2)[801 Pulserefuave(?)
136 COM /Pulssrasults/ Pulseresult(t 2586,2) Pulseres_1id%$(2)(801] Pulserasuayal(?
)

138 COM /littercor/ Jittercor(258)

140 COM /Nsarfisld/ Nfieldval(200) Num_points Nearfield(200,1) Nfield_ ids({80]
142 COM /0tdrdata/ 0tdr(255),0tdr_id8{80),Time_div

144 COM /Cutoff/ Cutraf(200,1),Cutrasult(200,1) Cutoff_id$(80),Cutoff_uwave Fir
st Last Slope,Intercept

146 COM /Varap/ Varap_id$(8@1] Varap_datal(!,168) Varap_sn$(40) Apcal_data(2 15},
Ap_nums(15) ,Num_apé

148 COM /Additton/ Curr_wave ,Gratings(10),Cur_grating,Wave_step
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i 160 !

’% 162 ! Next, tha various devicees in the system are assigned to I/0 paths.

g 154 | After these assignments, all references to the device are made through
'§ i 158 I the appropriate 1/0 path name. These path names and their character-

, i 188 | istics should not be changed unless a device address ts changed.

. 160 |

. 162 Foaadres=5S IF0A-2000 primary address
g0 164 Egypadras=4 |EGG-5287 primary addreass
P 166 Bncadres=15 IBNC delay primary address

: {68  T7854adras=10 17854 primary address

170  ASSIGN 8F0a?000 TO 70Q+Foaadres
172  ASSIGN QEguS205 TO 700+Eggadres
174  ASSIGN @Bncdelay TO 700+Bncadres
176  ASSIGN RTek7854 TO 700+T7854adres

¥

| e !

178 DUMP DEVICE IS PRT IAddress of dump devisn
- 188 Printer_add=PRT Inddress of peintec:PRT=-7014
l% 182  PRINTER IS CRT
- 184 1

196 | The dcale factors for the EGGS207 are stored 1n a common array in

1
188 I the common area called /EqggS205/. Thecse scale factor values are
1902 ! used to scale readings from the EGGS5205 into volts. The array 18
|
]

oy

192 initializad hers. )

’ - 194

%’ H

‘§ 196 DATA 2.G5E-3,1E-3,.5€6-3 ,2.5E-4,1E-4,,56-4 ,2.5€E-5,1E-5,.56-5,2.5E-6,1E-6,.5E
' -6,2.5€-7,1E-7,.56~7,2 .56~8,1E-8, ,6E-8,2.5E-9,1E~8,.6E-9
‘ [f 198  READ Scales(#) IRead scale factors into an array

’ 200 |}

‘ 202 | The disk drives are assigned devite specifier names used throughout

204
206
208

thie enfiuars whan thae diek drivse ara arcessed, Thesa drive names

/

1

| are sutomatically derived from the current MSI. This may be inapprop-

| riate for some systems whare MSI's are changed to MEMORY or BUBBLE,
210 | If this is tha case than change these lines to assign these direcly.

!

!

{

t

e 212 Some examples are
'g 214

s .
8 vrmems e s e st SRR I YT BN DN P O P S 5 250 AR i s o

9836: Syedrive$=":INTERNAL 4 ,0" Arcdrive$=":INTERNAL ,4,1"
216 9817: Sysdrive$=":HP9122 701 ,0" Arcdrive$=":HPS122,700 1"
218 ! 9816: Sysdrive!"'HPB”QEX 70! 0" Arcdrive$=":HP8290X 701 1"
220

222 Sys$=SYSTEMS("MSI™)

i . o
M4 T PNCIC,L eI ONEI S aq % ] " Uy THEN Coef=Gue®f ] BT/ C a1 POTIC ot o

. Rl * & Y
s R Py B ¥ & W, ¥
TN . ) <
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230. MASS STORAGE IS Sysdrives
-3 ! ‘ ,
"23%F 1| If ths kayboard is & 45Q20A keyboard then some initializdation should be
236 | done on Lt. This (8 sccomplished automstically below.
238 1
248  STATUS KBO,Sikey_id
242 IF BIT(Kay_td,5) THEN

[Rm———

i L 244 CONTROL K80 ,14:10 1Set fl=f1, not f0
E 246 QUTPUT KBD USING "<K, 3" (CHRS(258)RCHRS(123) MPut function keys in USER
Pl 248 END IF
| 250 |
} 282 { If BASIC 4.8 or greater (& running, then turn on the display comp-
: 254 | atability card if it {8 there,
§ 288 |

258 IF UAL(SYSTEMS("VERSION:BASIC"))>=4.Q AND POS(SYSTEM$("CRT ID"),"B") THEN
260 CONTROL CRT 21341

5 262 END IF
| = 264 |
266 | Now the initiglization routine is called to initialize the system,
¥ 268 | The systam date file te read in, and previously-measured referance
il 270 | data is transferred from the system disk into Common,
e 292
- 274 Init:ON ERROR GOTO Syserror
i 276  CALL Sysinit
IR 278  OFF ERROR
i 280 CALL Manu
SN E 282 60TO Init
SR 284 !
b . 288 I Ye get an error when attempting to call SYSINIT if MAINPROG is
it 288 | run withou the rest of tha systen software package. The loadsub
SR 290 | module will build the complete FOA2000 file.
§ 292 t1 THIS IS FOR PHOTON KINETICS USE ONLY 1)
: 294 !

296 Sysgert-or:lF ERRN=7 THEN

298 OFF KEY

300 BEEP

202 DISP "Do you want to build an F200@5YSTEM file?”
204 ON KEY S LABEL " YES" GOTO Build

3086 ON KEY & LABEL " NO * GOTO Done

708 Wait_hera:60T0 Wait_here

310 Build:OFF KEY

212 pigp

314 GOTO Ingt

e s §

lmwwmg«u]

A

e

316 ELSE
318 Main_err:BEEP
o 320 DISP “"MAINPROG ~-- "BRERRMS *
. I% ‘ 322 Dead!:60TQ Deadt
: i 324 END IF
326 Done:DISP **
g; 328 END
) %% 230 !
' 332 l
P + ‘334 SUB Sysinit
ks {g 336 R Y I T I Ty Ry s R R R S R R S R e Rl S
; : = 338 ! SYSTEM INITIALIZATION MODUULE VERSION 2.1P
g s - 3408 |~ AR AR B NSRS R R P RS SRE RN LR RN E RS PR R R RN R SR ERRRER NSRRI B RS ERP LR PR RF RN~
E 742 COM /Diskdrive/ Sysdrive$ Arcdrives
. 344 COM /Syedata/ Serial_num® lLaser(s) Filter_flag,Filter(e} Num_focus Focus
, (+),cutoff Low _uwave Migh_wave, Dal_suitch
346 . COM /Syscal/ Pin_x,Pin_y,Pin_z, Inx_step,Iny_step ,Outi_step Outy step . far
: [ field_step ,Lfrnoise
’ 248 COM /Directraf/ Specrafcor(+) ,Pulseraefcor(s) Pulsecorwavals} Darreact fla

-
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35& . COM /Pulsarundata/ Pulserundata(s),Pulserun_id$(+),Pulserunuave(*) Num_a
vas§£§el ,Své_deldy
3355 COM /Jittércor/ Jittercori{se)

358 COM /Addition/ Curr_wave ,Gratingsle+) Cur_grating, Weve _step

360 OIM Filername$({40) Tamp(! ,256)

262 ABORT 7 {Sand IFC (Interface Clear) on GPIB
364 G6CLEAR

366 STATUS KBD,9iKey_id

368 ! ,

379 | If the number of pulsa averages has not been set, default=400

372 1

374 IF Num_avese$a"" THEN Num_aves$="4 0 0"

376 CALL Init_foa_cntrl !1Set the FOA-2000's controller to new mono stuff
378 1

380 | Nouw check to sas if the usar wants to load/reload user routines.

382 !

384 ON ERROR 60TO File_arror

386 Load_set:0FF KEY

388 Filename$="foasatup" 18et-up file name

390 pisp

3482 INTEGER Index

384 i

396 I Now raad tha FOA-2000 set-up file callad "foasetup"

398 !

400 Readsetup:ASSIGN 8Setupfile 10 Filename®3&Sysdrives

402 ENTER @SetupfileiVersions$ ICheck the setup file

424 IF NOT POS{Version$, K "VERSION") THEN

406 BEEP

408 PRINT TABXY(5,10):"The set up file on this disl is the wrong version,”
410 PRINT TABXY(5,11):"sub SYSTEMOATA should be called to update it, (wave
length limitg and”

412 PRINT TABXY(5,12)1"machine s&rial number 1.D. should be added).”

414 PRINT TABXY(5,14);"0ther data will be read anyway."

416 WAIT 5

418 QUTPUT KBD USING "# K"j3"K"

420 ASSIGN @Setupfile TO »

422 ASSIGN @Setupfila T0O Filename$8Sysdrives

424 GOTO Vifile

426 ELSE

428 Version_num=UAL{Version8{POS{Versiont , "VERSION" 1¢81)

430 IF Version_num<2 THEN

432 PRINT TABXY(5,10)1"This g8t up file is not current.”

434 WAIT 3

436 QUTPUT KBD USING "% K";"K"

438 END IF

440 END IF .

442 ENTER @SetupfileiSerial_nums IGet the machine's S/N

444 ENTER @Setupfileilow_wave High_wave Iavelanagth limits

446 VIfil&:ENTER @SatupfilesLaser(s) 1Gat the laser wavelengths
448 ENTER @SstupfileiFilter_flag 1Get the filter/mono. flag
450 ENTER ®SatupfileiFiltar{s) tRead entire filter table
452 ENTER @SetupfilesNum_focus 16et number of focus values
454 ENTER @SstupfileiFocus(+) 1Get the focus table

458 ENTER @SeétupfilesCutoff ICutoff switch wavelength
458 ENTER &SetupfilaiPin_» ,Pin_y Pin_2 1Gat pinhole position

450 ENTER 0SatupfilejInx_step,Iny_step IGet Input stage step size
462 ENTER 0SetupfileiOut»_step,Outy_step IQutput stage step size
454 ENTER @SetupftilesFarfiald_step 1Gat farfield step size
468 ENTER @Setupfileslfnoise ILow freq. detector noise
468 IF Version_num>2 THEN tysrsion 2.1 or later.

470 ENTER @SefupfileiDat_suitch 1Detector switch wavelength,
472 ELSE

1774 TR S R R T e R T P
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AT

482 { Naxt, read the insertion delay.

484 |}

486 Raad_dslay:Filenames$=2"pulsedalay” .
488 ASSIGN ODalayfile 7O "pulsedelay” ,

4390 ENTER @Delayfile:Sys_delay

492 ASSIGN @Dalayfile TO #

494 Read_jitter:Filanames="jittercor"
496 ASSIGN QJittercor TO "jittercor"
498 ENTER @littarcorslittercor(s)
500 ASSIGN Q@Jtttercor TO ¢

.

558 Readpulse_1: NEXT Jindex
560 GOTO Done

562 File_arror: SELECT ERRN
564 CASE 56

l 502 ! .
%1 594 1 Next read the variable aperture calibration data.
g 506 |
% l 508 Raadvarapcal:Filenames$="varapcal®
% 510 ASSIGN QVarapfile TO Filename$3Sysdrives
2 612 ENTER @VarapfilaiVarap_sns
- l; 514 ENTER @Uarapfileifpcal_data(+)
& 516 ASSIGN @Varapfile TO #
& 518 |
2 lj 520 | Next, read the Spactral Attenuation direct-spot correction data
| 522 |
W 524 Readspeccor:Filaname$="spaccor"
%9 526 ASSIGN @Spacreffile TO Filenama$dSysdrives
% l 528 ENTER @SpecreffileiSpacrafcor(s)
3 530 ASSIGN @Spectaffila 10 »
i a 532 !
H l: 534 | Read tha Swept frequency direct-spot correction data for all 3 lasers
. 536 !
S 538 Readpulse:FOR Jindex=0 TQ 2
i 540 Filename$="pulsecor"8VALS(Jindex+!)
{ 4 ;j 542 ASSIGN BPulsereffile TO Filename$ldSysdrives
1 544 ENTER @Pulsereffile;Temp(+)
3 546 ENTER @PulsareffileiPulsecorwavellindes)
!j 548 FOR Index=@ TO 256
550 Pulearafcor(@,Index ,Jindex)=Temp(Q,Index)
552 Pulserafcor(l ,Index ,Jindex)=Temp(! Index)
I 554 NEXT Index
556 ASSIGN @Pulsereffile TO +
5686 SELECT Filenames$
[ 568 CASE "foasetup"
570 BEEP
572 PRINT TABXY(1,17)3"The FOA-2000 set-up file does not osist on the o
IE sk in the primary”
,§ 574 PRINT TABXY(1!,i18)1"d1islk drive. Please insert the systam softuare dis
k. and press PROCEED."
576 ON KEY S LABEL "PROCEED" GUOTG Ready

R i ol T e R s
Srarnon rem SRR N RSN T ey

T—
w ol eand

578 Wait_2: GOTO Wait_ 2
580 Ready: OFF KEY

By

) 582 GOSUB Clr_screen
‘ {g 584 6070 Readsetup
: 586 CASE "pulsedelay”
588 Sys_delay=40
e E 590 GOTO Read_jitter
2 1 592 CASE "jittercor"
; 5214 6070 Readvarapcal
] 5498 CASE "varapcal”
= i 598 60TQ Readspeccor

520 CASE fggeccor"
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4 [ 610 . BEEP
Z 612 DISP "Tha ""USER"* filé was not found on this disk.
& 614 ON KEY 5 LABEL "RE-TRY" GOTO Load_user .
[ B16 IF BIT(Key_id,5) THEN :
£ 18 ON KEY 6 LABEL "LOAD AL-TERNATE" GOTO Try_agatn
E 620 ELSE
[ 622 ON KEY 6 LABEL "LOAD ALTERNATE" GOTO Try_again
& 624 END IF
: 628 60TO Wait_3
628 CASE ELSE
6530 BEEP
632 DISP Filename$:” was not found.”
634 ON KEY S LABEL "RE-TRY" 60TO Try_again
: 836 IF BIT(Key_id,5) THEN
¥ 638 ON KEY 6 LABEL "LOAD  DEFAULT" GOTO Default
640 ELSE
642 ON KEY 6 LABEL "LCAD DEFAULT" GOTO Default
644 END IF

646 Wait_3: 60TO Wait_3
648 Try_agairi:CAT Syedrives

¥

6550 60TO Load_alt
652 Dafatlt:Filenama$="USER"
854 G0TO Load_user
8656 END SELECT
658 CASE 7 I Call to an undefined subprogram
660 G0TO Skip_del
662 CASE 80 I Disk not installed
664 BEEP
! 666 DISP "There is no disk in the disk drive. Please 1install the dist and
{ prass proceed."”
\ J: 668 ON KEY 5 LABEL "PROCEED" GOTO Proceed
670 Wait_4 QT0 Wait_4
: 572 Proceed:SELECT Filename$
: i: 674 CASE “foasetup"
§ - 676 GOTQ Readsetup
. 678 CASE “"varapcal"
f { 680 6070 Readvarapcal
! %, 682 CASE "speccor"
B 684 GOTO Readspeccor
5 686 CASE “pulsacor!" , "pulsecor?”,"pulsecor}”
& l; 688 GOTO Readpulse
“ §90 CASE "USER"&Sysdrives$
5o §92 GOTO Load_user
[ 694 CASE ELSE
696 G070 Load_alt
. 598 tND SELECT .
% 700 CASE ELSE
H 702 BEEP
794 DISP “SYSINIT -~ Error number "RUALE(ERRN)

706 Dead!:60T70 Dead!

708 END SELECT

710 Clr_ecresn:QUTPUT KD USING "# K" 1"K"
712 RETURN

714 Dona:SUBEND
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- 716 |
et 718 SUB Systemdats
;;55\? 2 E 72@ !vnuun\&nuuiuw1!#4*;**;»04«;***4*40&*i-uunn;;uuuunnuunw;;;uiw
b8 2 722 I EXAMINE/MODIFY SYSTEM DATA MODULE VERSION 2.1
% 724 [~ R BN R E R R R E AR BN N PSR SRR AR E R AR R R AR P P RS FE PR SRR PR RF PR R AR PR #
2 728 !
728 t INITIALIZATION

730 !
s em
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738 OIM Filaname${25],Tit1e802001 Kays8(1:20)(161
?48 {Set ksy label data for 1B'€ and 17's

2 DatalB:DATA QUIT PRINT GﬁTﬂ JODTFY DATA ,SHOUW CAL DATA:RETURN TO MEMU ,PRINT €
ﬁL QﬁTﬁ CHANSE LﬁSERS JUSE ﬂONOCHRG JHANGE FILTERS ,USE FILTERS
744 DATA USE CUTOFF FIL MOD/DEL CUTOFF ,MOD WAVE LINIT}ADD CORR VALUE ,DEL COR
R VALUE ,MOD CORR UﬁLUE.DISPLAY DATA FILTER WHEEL ,MONOCHROMATER ,CHANGE SERIAL %
746 Datal?7:DATA QUIT PRINT DATA,MODIFY DATA,SHOW CALDATA,RETURN TO MENU,PRIN
T CAL DATA,CHANGE LASERS , USE MONOCRM, ,CHANGE FILTERS ,USE FILTERS
748 DATA USE CUT-OFF FIL. ,MOD/DEL CUTOFF ,MOD WAVELIMITS ,ADD CORRVALUE ,DEL CO
RRUALUE ,MOD CORRVALUE ,DISPLAY DATA ,FILTER WHEEL ,MONOCHR-OMATER,CHANGE SERIAL %
75 !
7582 I If computer is a 9816/36 then read the first set of key labels otheruwise
754 | read the sscond set of key labals,
758 {
758 RESTORE Datatb
769 STATUS KBD ,9i1Key_id
762 IF BIT(Kay_1id,5) THEN RESTORE Datal?
764 READ Kays${+)

766 !

768 { Weite_flag {s set (f any system data is modifiad, to indicate
770 | that the foasetup file must be purged and re-written,

T2 t

774 Writa_flag=0 IClear re-urite foasetup flag
778 Filename$="foasatup"dSysdrives 1Set-up file name

778 INTEGER Indax

780 !

782 | Display the systam data on the CRT (excluding calibration data)
784

786 50SUB Sys_display

788 {

7380 ! Now ask tha usar what to do

792 !

794 Sys_meanu:BEEP

798 ON KEY | LABEL Keys$(20) 60TQ Change_sn
7498 ON KEY 5 LABEL Keye&(!l) GOTQO Sys_done
800 ON KEY & LABEL Keys$(2) GOTO Print_scrn
802 ON KEY 7 LABEL Keys$(3) GOTO Call_mod
304 ON KEY 8 LABEL HKeys$(4) GOTO Call_cal
806 Wait_menu:60T0 Wait_menu

808 Change_sn:QFF KEY

g1 pise

t

812 Writa_flag=1

8t4 INPUT "Enter a serial number or new identifier: " ,Serial_num$
816 GOSUB Sys_display

18 G070 Sys_menu .

820 Print_scrn:OFF KEY
822 DUMP ALPHA

824 GOSUB Clr_scraen
828 GOSUB Sys_display
328 GaT0 Gye many

830 Call_mod:QFF KEY

832 GOSUB Sys_modify
834 GOSUB Clr_streen
838 GOSUB Sys_display
.838 GOTO Sys_menu

B40 Call_cal:0FF KEY

84?2 GOSUB Sye_cal

844 GOSUB Clr_scraean
948 GOSUB Sys_display
848 GOTO Sys_menu

830 Clr_screeniQUTPUT KBD USING "# K“'s*K"
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‘ 860 Sys_display: GOSUB Clr_screen .

862 pIsp IClear the display line

854 PRINT TABXY(S,1)1CHR$(129)¢" FOA-2000 SYSTEM CONFIGURATION: MACHINE SERI
l Al. NUMBER "RSerisl_num$;CHRS(128) :

866 PRINT :

868 PRINT CHR$(132);"Wavelangth Range:" ;CHRS( 128)4" “sVALS{Low_wave 1" nm to
= l\ “IUALS(High wave)i® nm. Detsctor suttch at “j;UALS(Det_switch)s*.”

5 87@ IF Filter_flag=1 THEN

g 872 PRINT CHRS$(132);" FILTER WHEEL WAVELENGTHS
] " {CHR$(128)
& 874 PRINT CHR$C132)4"Filter" ;CHRS(i28);" "jCHR$(132); " "Wavelength” {CHRS( 12
& 8y “$CHRE(132)1"Filtar" jCHR$(128)1" " CHR$(132);
g 876 PRINT “Wavelength"yCHR$(128)," “JCHRS(132)3"Filtar" ;CHRS(128);"
& “3CHRS( 132 ) "Wavelangth” ;CHRS( 128)
8 878 FOR Index=@ TO 3
= 880 PRINT USING "2X,20,6X,4D,13X,2D,6X,4D,13%X,2D,6X,4D" s Index ,F1lter(Ind
§ I ex ), Index+d Filter(Index+4), Index+8 Filter(Index+8)
&1 882 NEXT Index
i 884 ELSE
& 886 PRINT
z [ 888 IF Filter_flag=2 THEN
830 PRINT "Monochrometer installed and cutoff filters are being used."
& 892 ELSE
? { 894 PRINT "Monochromater installed but cutoff filters not being used.”
g 896 END IF
; 8498 PRINT
900 END IF
I: 802 PRINT CHR$(132)4" CORRECTION VALUES
“30HNE(128)
g 904 PRINT CHRE 13  "Wavelength X Y 2" ;CHRS(128)3"  "3CHRS( 132 )1 "Wave
‘ l: length X Y I (128)3"  “4CHR$(132),
j 906 PRINT "Wavalen, X Y 1" ;CHR$(128)
f 908 FOR Index=8 TO 21
% l: 910 PRINT USING "“3X,40,3X,30,2X,3D,2X,4D,%";Focus(Indes ,0) Focus! Index 1),
4 Focus(Index,2) ,Focus( Index,3)
: 912 PRINT USING “4X,4D,3X,30,2X,30,2X,40 ,#";Focus! Inde~ 422 ,0) Fosun! Inda-+
2 22,1) ,Focus(Index+22,2) Focus( Inder+22,3)
[ 914 IF Index<21 THEM
2 916 PRINT USING “4X,4D,3X,30,2X,30,2X,4D0" sFocus(Inder+44,0} Focus! Indar+
E e 44 1) Fovus(Index+44 ,2) Focus{Indax+44,3)
= ! 918 END IF
2 820 NEXT Index

822 RETURN

1

: lj 924

g 928 ! Display Calibration Data

2 ‘ 928 ! -

I 930 Sys_cal:G0OSUB Clr_screen

£ i% 932 DISP **

’ f 934 PRINT TABXY(25,1)s1CHR$(129);" FOA-2000 CALIBRATION CONSTAMTS “:CHR$(128)
s 936 PRINT
: § {‘ 938 PRINT TABXY{(32,3)1CHRS(132);"PINHOLE POSITION":CHR$(129)
PN 940 PRINT TABXY(23 ,5)¢"Pin_x: “tPin_xi" Pin_y: ";Pin_yi" Pin_z: "iPio -
& 847 PRINT TABXY{(30,7)1CHR®(132);"FIBER STAGE STEP SIZE";CHR$(128)

944 PRINT TABXY(8,3);"Inx_step: "jInx_stept" Iny_step: "sIny_steps” Oui._si

ep: "t0utx_stept* OQuty_step: "jQuty_step

946, PRINT TABXY(25,11)+CHRS$(132)3"FAR-FIELD RESTRICTOR STEP SIZE";CHR%(128)
948 PRINT TABXY(28,13)y"Farfield_step: "iFarfield_step

95¢ PRINT TABXY(26,15);CHRS( 132 ) "LOW-FREQUENCY DETECTOR NOISE";CHR$(128)
a52 PRINT TABXY(28,17)1"Lfnoise: "iLfnoise

954 ON KEY § LABEL Keys$(5) 60T0 Cal_done

956 UN KEY 6 LABEL Keys$(6) 60TO Cal_print

958 Wait_cal:60T0 Watt_cal
nCa Lol neindtNFE VEY
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§§ EEREARE - & | Modify the Systaem dats
1 R : 7] ! .
| | l : - 904 Syg_modify:60SUB Clr_scraen :
£ " 0 9w BEEP
& 978 ON ERROR GOSUB Input_error
!\ 3g0 !
982 ! Madify menu
g8 |

986 ON KEY 5 LABEL Kays$(7) GOTO Mod_lasers
988 SELECT Filtar_flag

990 CASE 1 '

992 ON KEY 6 LABEL Keys$(8) GOTO Use_mono

ECREE R e

it

1010 ON KEY 1 LABEL Kays$(14) G0TO Add_corr
1012 ON KEY 2 LABEL Keys$(15) GOTO Del_corr
1014 OM KEY 3 LABEL Kays$(13) 60TO Mod_highlow

e
et

PR

l 894 ON KEY 7 LABEL Keys$(9) GOTO Mod_filter
996 CASE 0

4 398 ON KEY 6 LABEL Keys$(10) GOTO Usa_filter

z [ 1000 ON KEY 7 LABEL Keys$(11) GOTO Use_cutoff

LR 1082  CASE 2

& 1004 ON KEY B LABEL Keys$(10) GOTO Use_filter

N 1006 ON KEY 7 LABEL Keys$(12) GOTO Mod_cutoff

£ ! 1088  END SELECT

R

g [ 1016 ON KEY 4 LABEL KeysS$(16) GOTO Mod_corr

5 1018 ON KEY 8 LABEL Kays$(17) GOTO Mod_done

& E 1020 Watit_mod:50T0 Wait_mod

1022 :

g 1024 | Modify laser wavelengths

N 1026 !

i l 1028 Mod_lasers:0FF KEY

4
7

1030 pise "

1032 Wreita_flag=! 1Sat flag to re-write foasetup
1034 BEEP

1036 ON KEY & LABEL "LASER 1" GOTO Laser_|

1038 ON KEY 8 LABEL "LASER 2" 6070 Laser_2

1040 ON KEY 7 LABEL "LASER 3" GOTO Laser_3

1042 Wait_las:G0TQ Wait_las

1044 Laser_t1:0FF KEY

1046 BEEP

1048 INPUT "Entar the new wavelength for laser ! in nanometers: " ,Laser(0)
1050 GOTO Check

1052 Laser_2:0FF KEY

RS R

iy

R T PR G

S 1054 BEEP
% 1056 INPUT "Enter the new wavelength for laser 2 in nanometers: ", Laser(1}
z 1958 GOTO Check .
: l; ’ 1060 Laser_3:0FF KEY
. 1962 BEEP
1064 INPUT "Enter the new wavelength for laser 3 in nanometers: " Laser(2}

p
A B e -
e secrpson gl BRSNS

RRE 1066 GOTO Check
: &; 1068 Check:DISP "Do you want to change asnothar loner wavelangth?”
£ 1070 BEEP
i1 1072 ON KEY 5 LABEL "YES" GOTO Mod_lasers
Eé 1074 OM KEY 6 LABEL "NO" GOTO Mod_done
1076 Wait_chk:GOTO Wait_chb
1078 !
E 1080 ! Modify the filter flag: If set, clear it; 1f clear, sot 1t
; 1e82 !
1084 Use_rmono!OFF KEY
1086 brse “*
! 1088  Urite_flag=t ISet re-urtte flag to rewrits foasetup
1090 Filter_flag=0Q IClear filter flag fuse nonorhromabtar )
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1108 ‘Filter_flag=| 1Sat filter_flag (use filter wheel)
t1e2 GOT0 Mod_dons .

1104 Use_cutoff:0FF KEY

11@6 prsp =» ‘

1108 Writa _flan=i

111@ Filtar_flags? IFilter_flag=? (mono w/ cutoff filters)
1112 GOTO Mod_done

1114 Mod_highlow:0FF KEY

1116 pise

i1t8 Write_flag=t

1120 BEEP

1122 INPUT “Entar the new low uwavelength range limit: " Low_uave

1124 INPUT "Enter the neuw high wavelength range limit: * High_wave

1126 INPUT “Enter the new detaector suitch wavelength: " Det_suwiteh

1128 G0TO Mod_done

1130 Mod_cutoff:0FF KEY

1132 pisp ¢

1134 Write_flag=1

1136 Cut_off:INPUT “Enter uavelength to switch the cutoff filters, {entering 0 u
11l cancel cutoff): ", Cutoffi

1138 1F Cutoffi=0 THEN

1140 Filter_flag=0

1142 ELSE

1144 IF Cutoffi<{low_wave OR Cutoffi>High_wave THEN

1146 BEEP

1148 DISP "Cutoff filter switch point must be between "&VALS(Low_wave)d"
and "&VALS(High_wave)&" nm."

1150 WAIT 3

11582 GOTQ Cut_off

1154 ELSE

1156 Cutof f=Cutoffl

1158 END IF

1160 END IF

1162 6070 Mod_done

1164 !

1166 I Modify filter wavelengths

1168 !

1172 Mod_filter:0FF KEY

1172 pisp "

1174 BEEP

1176 Write_flag=! 1Sat flag to rewrite foasetup

1178 INPUT "Enter the filter numbar (0-11) you want to change: " ,Filtaer _num
1180 IF Filter_num>11 OR Filter_num<@ THEN GOTO Mod_filter

1182 BEEP

1184 INPUT "Enter the new wavelength: " Filter(Filter_num)

1186 DISP "Do you want to change more filter wavelengths?”

1188 BEEP

1190 ON KEY § LABEL "YES" GOTO Mod_filter

1192 ON KEY 6 LABEL "NO" GOTO Mod_done

1194 Wait_fil:GOTO Wait_fil

11596 i
1198 I Modify a correction value
1200 !

1202 Mod_corr:0FF KEY
1204 pIse "

1206 Write_flag=! I1Set flag to rewrite foasetup
1208 Try_again:BEEP

1210 INPUT “Enter the correction wavelength you want to modify: “ Wavelen
1212 Dlse ** IClear error messages

1214 FOR Index=0 TQ Num_focus

1216 IF Wavelan=Focus{Index ,0) THEN GOTO Get_neu

1218 MEXT Indey
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226 BOTO Sys_modify )
1229 ‘Gat_naw:BEEP ]
1230 INPUT *Enter the new X-axis correction value: " ,Facus(lIndex,!)
1232, BEEP :
1234 INPUT "Enter the new Y-axis correction value: " ,Focus{Index,2)
1236 BEEP
1238 INPUT "Enter the new Z-axis correction value: " Focus(Index,3)
1240 Focus{Indax ,0)=Wavelan
1242 GOTO Mod_done
1244 |
1248 ! Delete a corraction value
1248 !
1250 Del_corr:QFF KEY
1262 BEEP
1254 Write_flag=1 ISat flag to rewrite foasetup
1256 INPUT "Entar the wavelength of the correction value you want to delete”,
Wavalen
1258 FOR Index=@ TO Num_focus IFind the one to delate
1260 IF Wavelan=Focus{Index ,®) THEN GOTO Delete
1262 NEXT Index '
1264 BEEP
12686 DISP "SYSTEM DATA-~The specified wavelength is not in theo correction tab
le."”
1268 OFF ERROR
1270 GOT0 Sys_modify
1272 !
1274 | Delete the correction ent~y by moving the rest down by |
1276 |
1278 Delete:FOR Indax=Indax T0 Num_focus-!
1280 Focus(Index ,0)=Focus(Index+!,0)
1282 Focus{Indax,! Y=2Focus(Index+t 1)
1284 Focus{Indax ,2 )=Focus{Index+! ,2)
1286 Focus(Index ,3)=Focus{Indeit+! 3)
1288 NEXT Index
1290 Focus({Index ,0)=0
1292 Focus(Index,b1)=0
1294 Focus{1lndex,2)=0
1296 Focus({Indax ,3)=0
1298 Num_focus=Num focus~1 ) tAnd decrement the count
1300 6070 Mod_dons
1302 !
1304 ! ADD A NEW CORRECTIUN VALUE
1206 !
1308 Add_corr:0FF KEY
1310 pisp "
1312 IF Num_focus=19 THEN
1314 BEEP
1316 DISP “SYSTEMDATA -- The correction table 1s full, delete an entry firs
t."
1219 OFF ERROR
1320 GOTO Sys_modify
1322 END IF
1324 BEEP
1326 Write_flag=! 15et flag to re-uri.e foasetup
1328 INPUT "Enter the neuw correction wavelength: " Wavelen
13230 IF Wavelen<800 OR Wavelen>150G THEN
1332 BEEP
1334 DISP "SYSTEMDATA -- Correction wavelengths must be betuwean 800 and 160
e."
1336 OFF ERROR
1338 G0TO Sys_modify
1340 END IF

§ oo g
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INPUT “Enter the new Z-axis correction: " Zaxis

| Find thd place to put the neuw correction values

FOR Ind&x2@ TO Num_focus
IF Focus{Indax ,8)>Wavelen THEN 6070 Add
IF Focus{Index B)=Wavalen THEN 6070 Replace

I Now make room for the new value by shifting up by !

L}

Add:FOR Ix=Num_focus+t TO Index+! STEP -1
Focus{(Ix ,0)=Foous{Ix-1,0)
Focus(Ix,V)=Focus(In~-1,1)

Fotus(Ix ,2)=Focus(Ix~-1,2)
Foecust(Ix ,3)=Focus(Ix-1,3)

! Add the new value and update the count (num_focus)

MNum_focus=Num_focus+!

| 1f the spectfied wavelength already exists, replace 1t

Replace:Focus{Index @ )=Wavelen
Focus(Index,! )=Xaxis
Focus{Index ,2)=Yaxis
Focus(Index ,3)=laxlis

| Thie tcode is executed if the sest-up file does not exist
{ and the user wants to create one.

Sys_create:60SUB Clr_scraen

ON ERROR G0OSUB Input_srror

the
the
the
the
the
the

the

1Set flag for creating a new foasetup
machine's sarial number: " Serial_num$
low wavelangth range limit: " ,Low_uwave
high wavelength range limit: " High_wave
detector switch wavelength: * ,Det_suitch
laser t wavelength: " ,Laser(@)

laser 2 wavelength: “ lLaser(1)

laser 3 wavelength: " lLaser(?)

DISP "Does the system have a filter wheel or monochromatar?”

- 1358  BEEP
; 1352
i 1354 !
1 =
1358 !
& 1360
S .'r; 1262
X 1364
= 1366 NEXT Index
£ l 1368 n
. 1370
P2 1372 !
& 1374
% l[ 1378
: 1378
1380
: 'E 1382
% 1384  NEXT Ix
& 1386 !
E 1388
3 I[ 1390 |
) 1392 Focus(Ix,0)=Wavelen
5, 1394 Focus{1Ix,!)=Xaxis
‘ l 1396 Focus{Ix,2)=Yaxis
" 1398 Focus{Ix,3)=Zaxis
¢ 1400
. 1: 1402  GOTO Mod_done
, 1404 !
1406
‘ 1408 !
I ii 1410
¢ 1412
o 1414
a1 1418
i 1418 Mod_done :0FF ERROR
! 1420 RETURN
- l[ 1422 |
& 1424
< 1426
, 1428
|§ 1430
2 1432 OFF ERROR
1434
£} { 1436 OFF KEY
5 1438 Write_flag=2
i 144@  BEEP
H ’g 1442 INPUT “Enter
i 1444  BEEP
i 1448 INPUT “Enter
s 1448  BEEP
4 1450 INPUT "Enter
g 1452 BEEP
= 1454  INPUT "Enter
§ E 1456  BEEP
4 1458  INPUT "Enter
¥ 1460  BEEP
: E 1462 INPUT "Enter
1484  BEEP
1466  INPUT "Enter
1468  BEEP
= l‘ 1470
1473

QLLUEY S LAREL Veys3(18) GOTQ Sat flag
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1482 G0TO F_core

' 1484 Set_flagtOFF KEY

‘t486  Filter_flag=! .
1488 FOR Index=8 TO 11 :

1430 BEEP
14492 PRINT TABXY(! ,18):"Enter the wavelength of filter "jindex+ty":
1494 INPUT Filter(Indax)

1496 NEXT Index
1498 F_corr:60SUB Clr_scraen

%: 1508 PRINT TABXY(!,18):"Do you want to create a correction teble?”

& 1582 ON KEY § LABEL " YES" GOTO Yas

%’ 1504 ON KEY § LABEL " NO" GOTO No

% 1508 Watt_cor:G0TO Wait_cor

& 1508 Yes:0FF KEY

;g 1510 GOSUB Clr_screan ‘

E 1512 INPUT “Enter the number of correction points., " ,Num_focus

& 1514 pisp IClear error message

- 1516 1F Num_focus>20 THEN

1518 BEEP
1520 DISP "SYSTEMDATA -~ The maximum number of correction points is 64."
1522 GOTO Yas

1524 END IF

1528 Num_fotus=Num_focus~-1

1528 PRINT TABXY(40,8);"NOTE"

1530 PRINT TABXY(S5,9)i"Correction values must be entered in ascending order f
pram®

1532 PRINT TABXY(G5,1@)1"tha lowest wavelength to the highest wavelength value

#

1534 FOR Index=0 TO Num_focus

S e S p R

MW DO NN NN N e G DN N e N G B

1 1536 PRINT TABXY{1,18)1"Enter the wavelength for correction point ";Index+l
1538 INPUT Forus(Index ,0)
1540 G0suUB Clr_screen
1542 PRINT TABXY(1,18)i"Enter the X-axis correction for point “jIndexnt!
1544 INPUT Focus(Indax,!)
1546 G0OSUB Cl~_screen
1548 PRINT TABXY(1,18);"Enter the Y-axis correction for point "jIndex+!
1650 INPUT Focus(Index,2)
N 1552 GOSUB Clr_screen
’: 1554 PRINT TABXY(1 ,18):"Enter the Z-axis correction for point "iIndex+!
. 1556 INPUT Focus(Index ,3)
i 1658 60SUB Clr_screen

1560 NEXT Index

1662 No:QFF KEY

1564 OFF ERROR

1566 ON ERROR GOTO File_error

: . {568  DISP “* -
1570 RETURN
1872 !
, 1574 | Come here {f the set-up file doesn't exist.
! {7 1876 !
i 1878 Inpui_error iOFF ERROR
; 1560 SELECT ERRN
{ s 1582 CASE 32
i {g 1584 BEEP
A EN 1586  CASE ELSE
NE 1588 BEEP
;;;}1 ¥ E 1590 DISP "INVALID CHARACTERS ENTERED: SYSTEMDATA -- "RERRMS$
e K 1592 ON KEY 5 LABEL "PROCEED" GOTO Gohead!
-t & 1594 Hang_here:GOTO Hang_here
" 1596 Gohead!: OFF KEY

1598 END SELECT
1600 RETURN

AT T ot s AT COIND
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?l tB}Q.? DISP "The set-up file doesn't axist on this dist. Do you want to creat
: - & bhe?” ,
3 . 1612 ON KEY S LABEL "YES" GOTO Set_create
;’ 1614 ON KEY § LABEL "ND* GOTO Oont_store ,
1616 ON KEY 8 LABEL “"STORE  CURRENT" GOTO Store_it

1818 Watt_craate:8070 Watit_create
{62@ Dont_stora:0FF KEY

=

i

PR PR TTTT T KT N R S M e RN N N R GWEN  aee q,!r

) fif*f 1622 Write_flag=0
o 1624 6070 Sys_done
Y 1626 Set_crsate:OFF KEY
5 1628 Write_flag=3
& 1630 60TO Sys_dona
Lo 1632 Store_it:OFF KEY
5 1634 Write_flag=2
& 1636 CASE 54 :
4 1638 PURGE “foasetup”
. 1648  CASE 58
5, 1642 BEEP
§§ 1644 DISP "The directory has overflowad. Use a different disk."
g 1648 ON KEY § LABEL "READY" 6OTO Disk_change

35
kY

1648 Wait_disk!:60T0 Wait_diskl

i 1650 Disk_changa:OFF KEY

5 1652 DISP "

2 1654  CASE ELSE

5 1658 BEEP

% 1658 DISP "SYSTEMDATA --"RERRMS

1660 Dead_in_h20:607T0 Dead_in_h20

1662 END SELECT

1664 Sys_done:0ON ERROR 60TO File_error
1666 OFF KEY

1668 IF Write_flag>r@ THEN

fukTs,

it A,

1670 IF Write_flag=3 THEN GOSUB Sys_treate
H 1672 IF Write_flag=! THEN
£ 1674 PURGE Filename$
z 1676 END IF
£ 1678 CREATE ASCII Filename$,27
z 1680 ASSIGN @Setupfile TO Filename$
& 1682 OUTPUT @Setupfiles"VERSION 2.1*
I = 1684 OUTPUT @SetupfilesSerial_nums
] 1686 OUTPUT @Setupfileslow_wave High_wave
= 1688 OUTPUT ®Setupfileilaser(+)
1690 QUTPUT @SetupfilesFilter_flag
1692 QUTPUT @SetupfilejFilter(»)
& 1694 QUTPUT @SetupfileiNum focus
.2 1696 OUTPUT @Setupfilesf  .(#)
% ) 1698 QUTPUT @SetupfilesCutoff .
S 1700 CUTPUT @Setupfile;Pin_» Pin_y Pin_z
§ 1702 OUTPUT @SetupfilesInx_step,Iny_step
i t 1704 OUTPUT @Setupfile;Outx_step,Quty_step
) { 1706 OUTPUT @SetupfilesFarfield_siep
E 1708 QUTPUT @Setupfiiejifnoise
o 1710 QUTPUT @Setupfile;Det_switch
, i 1712 ASSIGN @Setupfile TO +
1 ‘é 1714 END IF
A 1716 GOSUB Clr_screen
¥ 1718 DISP ""
B 1720 Exit:SUBEND
1722 1
- 1724 1

1726 SUB Timeset(OPTIONAL Timedate$)
1728 e n s n st n s e R E R R s S R R R R RN RS AP AN P R F R R U R AR T IRF SRR RS PSR PP PP P IV I REF R Bty

1730 1 SET TIME/DATE MODULE WERSTON 7.8
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1740 DIM Month&{1:12)[3]

1742 “READ Month${)

1742 IF NPAR=1. THEN

1748 Houra*UAL( Tinedates) '

1748 Minutes=UAL( TimadataS[POS{ Timedates$, "1 ")+1321)

1750 MonthetAL( Timedate${POS( Timedates " ")+1421) °

1782 Timedatag=Timadate${POS(Timedatas , /" )+1 ,LEN(Timedates))
1754 Day=VUAL(Timadated)

1756 Year=VAL{Timadata${POS{ Timadates,"/" )+1 LEN(Timadates’ 1)
1758 60T0 Set_tima

1760 END IF

1762 GOSUB Clr_straan 1Claar screan

1764 Ratry:PRINT TABXY(!,16)1"Plsasa entar the current time. Enter the hours and
mMinutaes, "

1766 PRINT TABAY(!,17)3"{in 24-hour format) separated by a colon. Example: 1
3:05"

1768 BEEP

1770 INPUT Hourss

1772 GOSUB Clr_screen

1774 IF POS(Houres$,":")=0 THEN

1778 BEEP

{778 PRINT TABXY(!,16)1"Please enter the minutes (@-59):

1780 INPUT Minutes$

1782 Hours=UAL (Hourss)

1764 Minutes=UAL(Minutes$)

1786 ELSE

1788 ENTER Hours$ USING "K ,K"iHours , tinutes

1790 END IF

1792 GOSUB Clr_scraen I Clear screen ugsin

1794 Get_month:PRINT TABXY(1,16);"Please enter the month as a threa-letter abbre
viation,"
1796 PRINT TABXY(1,17)1"(JAN, FEB, MAR, APR, MAY, JUN, JUL, AUG, SEF, OCT, NO
v, DEC)"

1798 BEEP

1800 INPUT Mon$

1802 FOR I=1 70 3 IChange lower case to upper 2ase 1n month
1804 Mon$S{Is11=CHRS(BINAND(NUM(MonSLI11]1) ,BINCMP(32)))

1806 NEXT I

18089 Month=0

1810 FOR I=t TO {2 tLook for the month in month$
1812 IF POS(Mon$ ,Month$(1)) THEN Month=1

1814 NEXT I

1816 IF Month=0 THEN

1818 BEEP ~

1820 PRINT TABXY(1,1@)s"TIMESET -- You have entered an invalid month, pleas
& try again,” .

1822 GOTO Get_month

1824 END IF

1826 608UB Clr_screen

1828 REEP

183@ PRINT TABXY{!,16);"Please enter the day of the month (i{-31): °
1832 INPUT Day

1834 BEEP

1836 PRINT TABXY(1,16)1"Plaass enter the last tuwo digits of the year:
1838 INPUT Year

i84@ Set_time:IF Month>2 THEN

1842 Month=Motth-3
{844 ELSE

1846 Month=Manth+§
1348 YaarsYear~1

1850 END IF
1852 Year=Year+1300

hikAenil | - e . ENYVE i AN
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1860, Julian=dul1an*86400+((3600+Hours+E@+Minutes) MOD 86400)
1862 IF Julian<2.086B2912E+11 OR Jullan>=2,143252224E+1! THEN Ranga_err
1864 . SET TIMEDATE Julian . ,
1866  GOTO Dong :
1868 Range_earr:BEEP
1870 GOSUB Clr_suraen
1872 PRINT "YIMESET ~- The time or date entered was out of range. Please try
agsin.”
1874 GOTO Retry
1876 Syntax_arr:BEEP
1878 GOSUB Cl~_screen
1380 PRINT TABXY(1 ,1@)1“TIMESET -- Syntax errcr, Please try again."
1882 GOTO Retry
18984 Clr_screan:QUTPUT KBD USING “#% K";"K" t Clear screen without scroll
1886 RETURN
1888 Dona:0OFF ERROR
1890 GOSUB Clr_scraeen

——

- 1892 pIisp """ ! Clear error messages
1894 SUBEND
1896 !
1888 1!

1900 DEF FNTimedate$

19072 [P a2 R AR R R R RER RN R AR RN B RER AR BB R R RN R R R R R R RN EP AP R R IR PRI R RN A S R AR LB E RS
1904 | GET CURRENT TIME/DATE MODULE VERSION 2.1
J90E |-t n e s p a a Rt R R R R R R R AR R R R R R R R R E AR AR AR R R RN R ER P AR RRA AR R AR R AR AP F RN PRI R AR
1908 DATA JAN ,FEB,MAR ,APR MAY ,JUN,JUL ,AUG ,SEP ,OCT ,NOV DEC

1910 DIM Months(t:{2){3]

1912 READ Month${+)

1914 |

1916 1 Gompute the current hours, minutes, and seconds

1918 !

192¢ Time_now=INT(TIMEDATE) MOD 86400

1922 Hours=Time_nrow DIV 3600

1924 Minutes~Tima_now MOD 3602 DIV &0

1926 Seconds=Time_now MOD 6@

1928 |

1938 | Find/Compute the current date

1932 |

1934 Julian=1IMEDATE DIV 86400-1721119

1936 Year=(4+Julian-1) DIV 146087

1938 Julian=(4«Julian-1) MOD 146097

1940 Day=Julian DIV 4

1942 Julian=(4+Day+3) DIV 1461

1944 Day=(4+Day+3) MOD 1461

1946 Day=(Day+4) DIV 4

1948 Month=(5+Day-3) DIV 153 *

1950 Day=(S«Day~-3) MOD 153

1952 Day=(Day+8) DIV §

; 1954 Year={10Q0*Year+Julian)-1900

R 1956 IF Month<1@ THEN

.

O
i |
|
|
|
{
!
|
|
|
|
I

P —

; 1958 Month=Montht3
y 196@  ELSE
N 1962 Month=Month-9
H [g 1964 Year=Year+tt

g

1966 END IF

1968 Timedatas=UAL2(Day )&"-"Months(Month)&"~-"
1970 Year®=UAL¥(Year)

1872 iIF Year=@ THEN Year$="0"38Years$

1974 Hours#=VAL$(Hours )

1976 IF Hours<{1Q THEN Hours$="0"tHours$

1978 Minutess=UALS(Minutes)

1980 IF Minutes{1® THEN Minutes$="0"8Minutes$

e 1o v ttnr b, [P
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‘986 SUB Logtime(OPTIONAL Clrflag) ,

pgiu“w 1 LMOUE G
FNEND
i

ffﬂl‘!l‘lli***l.i**&i!*til!&iltli!‘Il*’&Q**!!*'#i*!;**llii!i!#*(l*!b&l!¥§+
! LO6 TIME AND DATE MODULE VERSION 2.1
!—!!Q%Il*Ql*i!!illi!&!tl!’&&'l!Ql‘**i!lG%*b*Q!**!**!*!*!Q&Qll*!*!#!}!!l*!-

COM /Fiber/ Fiber_ids Fiber_len,Log_times$

IF NPAR={ THEN

Log_timas=""
ELSE
Log_tima$=FNTimedates

END IF
SUBEND
t
|
SUB Artchiva(OPTIONAL Files)
f +§i*0!!!G!il!*!!‘*!l!li!*i*!**!!!i!*il*!li!&I*Qil*l**l!ll*&*‘***ﬂ!&Qi!*+
! ARCHIVE MEASUREMENT DATA MODULE VERSION 2.1P
l R RRBBRRERRARRBEEBERUB LR RRBRLPRRPRRRPRRNRRRPRRANLERRRBR BB RPN ERRBRE R

COM /Diskdrive/ Sysdrives Arcdrive$

COM /Fibar/ Fiber_ id$ Fiber_lan,Log_times

COM /Specattdata/ Specattdatal(+) ,Specatt_ids

COM /Dmadata/ Dmarundata(®) Dmarefdata(*),Dmaattendata(+*) ,Dma_1d$

COM /Farfield/ Ffieldvall+) Frnum_points Farfleld(») Ffield_id$

COM /Nearfield/ Nfieldval(#) Num_points Nearfield(®) Nfield_id$

DIM Filename$l 101 ,Tamp(256,1)
INTEGER Index ,lLog_tindex Log_flag(6)

| Initialize the log data flags

FOR Index=2 TO & lLeave a fow extra spnts for data
Log_Fflag(Index)=0 ILog flags correspond to Fiber test #'s
NEXT Index

I Compute the required file size, and set loo flags

Numrec=8 ! Initial space for file header
IF Fiber_id$=Specatt_idsl1 LEN(Fiher_1d$)] THEN
Log_flag{1)=| lLog spectral attenution date
Numrec=Numrec+400
END 1IF
IF Fiber_id$=Dma_id$(! LEN(Fiber_id$)] THEN
Log_flag(2)=1 lLog DMA data, 200 for wavelengths,
Numrec=Numrec+200+(200+Dmarundatal(2,2)) Wariable for signal data
END IF
IF Fiber_id$=Ffield_id${! LEN(Fiber_id®)] THEN
l.og_flag({3)=1 lLog far-field data
Numrec=Nur~ac+440 IFibertest 4 data storad here alsa
EnD IF
IF Fiber_id$=Nfield_id${! LEN(Fiber_id$)] THEN
Log_flag{(S)=1 ILog near-field data
Numrec=Numrec+240
END IF

I It there's no data to write, don't go any further, just quit.

IF Numrec=8 THEN
BEEP
DISP "ARCHIVE -- There is no data in memory with the current fiber 1.D
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2128 i Gat the file name from the user and open the file.,

2122

2124 IF NPARM® THEN .
2128 Filanamat=F{la$ .
2128 GOTO Opan_file

2130 ELSE

2132 GOTO Gat_nams

2134 END IF

2136 Gat_name: |

2138 PRINT TABXY({! ,16):1"Please put the disk on which the data is to be archiv
ed {n the right hand drive."

2146 PRINT TABXY(1,17)1"Than anter archive data file name (108 letters ma:).

Press PROCEED whan reaady.”

2142 PRINT TABXY(1,18)¢" *

2144 ON KEY 5 LABEL "PROCEED" GOTO Open_file

2148 WalT 2

2148 INPUT Filenzme$

2150 Hang_man: 6070 Hang_man

2152 Opan_fila:ON ERROR GOTO File_err

2154 CREATE BDAT Filename$iArcdrive$ Numrec 8

2158 ASSIGN RArchive TO Filename$BArcdrive$

2158 OUTPUT KBD USING *# K ¢"K"

2160 PRINT TABXY(10,1):CHR$(129)8" FOA-2000 measurement data archive utility,
"8CHR®( 128) .

2162 PRINT TABXY(! ,3);“Archiving data for fiber! "jFiber_1d$;

2164 QUTPUT @ArchiveiFNTimedate$

2168 WAIT 2

2168 |

2170 | Selact data to be written from the log flags
2172 1

2174 IF Log_flag(1)=1 THEN

2176 OUTPUT @Archives "SPECATTEN"

2178 QUTPUT @ArchiveiSpecatt_id3

2120 QUTPUT e@Archive;Specattdata(s)

2182 END IF
2164 IF Log_flag(2)=1 THEN

21886 QUTPUT @Archives;"DMA"
2188 QUTPUT @ArchiveiDma_id$
2190 QUTPUT @ArchivesOmaattendata(«)

2192 END IF
2194 IF Log_flag(2)=1 THEN

2198 QUTPUT @Archives"FFIELD"
2198 QUTPUT @ArchivejFfield_id$
2200 OUTPUT @ArchiveiFarfield(#®)

2202 END IF
2204 IF Log_flag(5)=1 THEN *

22086 QUTPUT 8BArchivas"NFIELD"
2208 OUTPUT @ArchiveiNfield_1d$
2219 QUTPUT @ArchiveiNearfisld(+)

2212 END 1IF

2214 ASSIGN BArchive 10 +
2218 GOTO Done

2218 File_err:SELECT ERRN

2220 CASE 54 IError 54 = File name already e<ists.
2222 DISP "File "iFilename$:” already exists. Do you want to delete it or ¢
hange the name?”

2224 ON KEY § LABEL "YES” GOTO Yes

2226 ON KEY § LABEL "NO" GOTO Done

2228 ON KEY 7 LABEL “CHANGE" 6070 Chng_nm

2230 Wait_1:60T0 Watt_!
2232 CASE 53
2234 BEEP

At RTEOD " T crame Fotn gmmmpa Lngmb dam (0} s andbmp v as Fame ouy [ T
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2242  CASE 64

24 - pEep |

22485" DISP "Ths archive disk 18 full. Replace with a new disk. Initialize {f
necesssry.” ,

2248 DN KEY S LABEL "PROCEED" GOTO New_disk

2250 Watt_full:60TO Wait_full

2252 Nau_disk:0FF KEY

2254 pisp

22486 GOTO Opean_fila

2258 CASE 8@

226e BEEP

2262 DISP "The "BArcdrivesi" disk drive i{s ampty. Please insart the archive
digk."

2264 ON KEY 5§ LABEL *PROCEED" 6070 Disk_ready
2266 Wait_2:GOTO Wait_2

2268 Disk_t-aady:DISP "*

I 2270 OFF KEY

th, SRR

2272 GOTO Open_file

2274 CASE ELSE

2278 DISP "ARCHIVE -~ HP Error Number “8VALS(ERRN)
2278 GOTO Done

2280 END SELECT

2282 Yes:0FF KEY

2284 Dise °°

2286 PURGE Filename$8Arcdrive$
2288 GOTO Qpen_file

2290 Chrg_nm:0FF KEY

2292 pisp "

il

e AT

T A R e A e S A T S R
[ R

2294 60TQ Get_name
] - 2296 Done:QUTPUT KBD USING "# K"i"K" 1Erase the screaen
\ { 2298 pIsp "*
2300 OFF KEY
2302 SUBEND
E 2304 |
: 2306 !
: 2308 SUB Retriave(OPTIONAL File$:
g ; 2310 444 nn e naanisra R n R e a Rt R RR AR R AR A R R RSB PR R SRR PRSP R BRI R R PP REP PRI R 0P L
% !i 2312 | RETRIEVE ARCHIVED MEASUREMENT DATA MODULE VERSION 2.1tP
= i R X X R Yy R R Yy X R R R R R A RN

2318 COM /Diskdrive/ Sysdrive$ Arcdrives$

2318 COM /Fibar/ Fiber_id$ .Fiber_len,Log_times$

2320 COM /Specattdata/ Specatidata(®) Specatt_id$

2322 COM /Dmadata/ Dmarundata(+) ,Dmarefdata(+) Dmaattendata(*) Dma_1d%
2324 COM /Farfield/ Ffieldval(#) Fnum_points Farfield(+*) Ffield_{d$
2328 COM /Nearfield/ Nfieldval(e)} Num_points Nearfield(+«) Nfiald_id$
2328 | .

2330 DIM Filename$(3Q1 ,0ata_types$(70)

2332 INTEGER Index,Jindex

2334 PRINT CHR$(12)

2336 |

2338 | Gei ihe file name from the user
2340 |

2342 IF NPAR>® THEN )
2344 Filename$=File$

7346 GOTO Open_file

2348 ELSE

2359 GOTO Gat_file

2352 END IF
2354 Gat_file: |
2356 PRINT TABXY(1,168)y"Please put the disk containing the archived file in t
5 * he right-hand drive,"

’ 2358 PRINT TABXY{t 17)i"Then enter the name of the archived file. Frass PROC
O PSS (deme el O .

m—— P S S ST R ————




23661Hang_girl:  §0TO Hang_girl

2388 | \

237¢ Open_fila:ON ERROR GOTO Fild_err .
2372 ASSIGN @Archive TO Filanama$BArcdrivas .

2374 ]
t & 2378 ! Read the archive tima and date from the first line
& I 2378 ! of the fila,
§ l 2380 {
P E 2382 ENTER @Archiveifrchive_dates .
PR 2384 QUTPUT KBD USING "# K"{"K" lErase screen
) § 2388 PRINT TABXY(! ,5):1"Retrieving data archived on: "j;Archive_date$
! e 2388 PRINT TABXY(1,7)1"This archive file contains the following data:”
- 23490 PRINT
| 2382 |
: 2394 | Raad thae data type haader., If it's SPECATTEN, read the
23968 | following array into Specattdata(#). If not, check the
2398 t other data types,
2400 |

2402 ENTER @ArchivatData_types
2404 IF Data_type$="SPECATTEN" THEN

e g e

2408 ENTER @ArchivatSpacatt_id$
2408 ENTER €ArchiveiSpacattdatales)

. 2410 PRINT "Spectral Attanuation Data”
2412 PRINT " for fibar: "iSpecatt_ids
2414 ENTER @ArchtveiData_types

2418 END IF
2418 | Read DMA data (if any).
2420 IF Data_type$="DMA" THEN

2422 ENTER @ArchiveiDma_id$

2424 ENTER @ArchiveiDmaattendata(e)

2426 PRINT "Differential Modal Attenuation Data"
2428 PRINT * for fiber: ";Dma_1d$

2430 ENTER @ArchivesData_types

2432 END IF
2434 | Raad Far-field data (if any).
2436 IF Data_type$="FFIELD" THEN

2438 ENTER @ArchiveiFfield_id$
24409 ENTER QArchiveiFarfield(+)
: 24472 PRINT “Far-field data"
. 2444 PRINT " for fibaer: "iFfield_ids$
A 2446 ENTER @ArchiveiData_type$

P

e BN o T e T T s T s B e T o T o O B B |

2448 END IF
2450 | Read Near-field data (if any).
2482 IF Data_types="NFIELD" THEN

ik

Fesa e

2454 ENTER @ArchiveiNfield ids$
, , 2456 ENTER @ArchiveiNearfield(+) '
2458 PRINT “Near field data"
! 2460 PRINT * for fiber: “;Nfteld_id$
o 2462 ENTER @ArchivejData_type$
- 2464 END IF
. f 2466 |
.o 2468 ASSION SArchive TO ¢ 101saz the file
Cy 2470 GOTO Done .
i fﬁ 2472 File_err:1F ERRN=58 THEN IError §9=End of file reachad.
-1 i 2474 ASSIGN @Archive TO + IClose the file
; § 2476 60TO Done We're done,
P m 2478  END IF
g E 2480 IF ERRN=8Q THEN
= 2482 DISP "No dishk in right hand drive, please insert and try again.”
‘2 2484 6OTO Get_ftile

2486 END IF
2488 IF ERRN=53 THEN

naan NICD "Filn ramn ~antbatas unessnanj~able csharastare "
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2498

I T Y U R T IR R RN

DISP "The archive file <“jFtlenames;"> isn't on this disi . Do you want

to 'try again?”

2500
25@2
2504
2508
2508
2510
25812
2514
2516
2518
2520
2522
2524
2526
2528
2530
2532
2534
2536
2538
2540
2542
2544
2546
2548
2550
2552
2554
2556
2558
2560
2562
2564
2566
2568
2570
2572
2574
2578
2578
2580
2582
2584
2586
2588
2590
2592
2594

neac

2558
2600
2602
2604
2606
2608
2610
2612
2614
2616
2618

PEOA

ON KEY S LABEL * YES" BOTO Yas
ON KEY & LABEL " ND* GOTO Quit
Watt_hara:60TO Wait_here
Yas: |
OFF KEY
QUTPUT KBD USING "% K"i"K" lIErasa screan
CAT Arcdrives
6070 Geat_fila
END IF
DISP "RETRIEVE -- HP Error Number "3UVALS({ERRN)
ON KEY S LABEL "RETURN" 60TO Unspaced
Dead_in_h20:60T0 Dsad_in_h20
Unspecad: OFF KEY
CALL Cleardisplay
GOTO Get_ftle
Done:IF NPAR>® THEN GQTO Quit
ON KEY § LABEL "CONTINUE" GOTO Qu:it
Wait_done:GOTO Wait_dons
Quit:QUTPUT KBD USING “# K";"K"
pIse ¢+
OFF KEY
SUBEND
I
1
SuUB Icenter
‘+§§ll!|l!..!.¢«lQiiilii‘iﬁiil.ll!liki*Q!GQl!!il!l!!lﬁ#!*i.ll!&i!I‘Q’IO!I'+
| Z-AXIS5 MOTOR CENTERING MODULE VERSION 2.1

!—Qil.ill*’l“'*!Q.l'l’!.ii!*f!”{"!'.Q'Q*Qﬂ*lll!*}*li!!li!!l*lQ*Q*i’i!{-—

]
! teet NOTE #wres

| The FOA-200@ commands used in this module are not documented in
! the FOA-2000 manual and should be used only under direction of
| Photon Kinatics.

1

CALL F2000send("ALIGN INZ COUPL 3002 DARK",1)IFind edga of INZ sansor
CALL F20@@send("INZ ZER -390@ GOTO INZ ZER",1)!Baclup and stop
CALL F2000send( "OUTZ COUPL 3000 DARK" ,1) IFind edge of aut:z sensor
CALL F2000send("0UTZ ZER ~800@ GOTO OUTZ ZER",1)IBaclup and stop

SUBEND

i

!
SUB Rundisplay(Message$)

}'f'QQ!QQQQI*l!*lil*ll’lll‘il&*ii’}llIill!'lkk'l!****!!**k*’!!!l!}*&&*I!l!}-}-

I IN PROCESS DISPLAY MODULE : VERSION 2.1
D R R R R B R R R R R R R R R R R R R R R AR R PR R R R R R PR E RN P AR NP RN RN B APPSR AR A PP P
GINIT
GCLEAR

GRAPHICS ON
MOVE &,92
CS1ZE §5,.57
LABEL Message$
SUBEND
H
!
SUB Cleardisplay
!+!il§§f§¥‘i!ll§llf§¥!.llli!ﬁ*ﬁ*!!!*!l!ill##QQ*Q**!:*!Q!l!*&!!i!l#!lIi!!l-}-

| CLEARDISPLAY - clears both alpha and graphics

!—Q'*QQQQQ}!**I*G”!’*’“Q**QIQQ#!*"IQGQ****!!*#!O!Q!0’!{’!!!!&OF! EREENEF-

OFF KEY IClears labels from bottom of soroen
1) 5:1 IClears header
OHETPUT KRN HGTNA "4 "y i ICYeara alphantmrete - harsnine -

A —c P ———————————TA———————
R s e A R
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2694

HQ E2 Baesandiﬂess! ,OPTIONAL Wait_flag)

‘Qiilii&i!lli!itll!!i!!!f’il‘il!*&l*l(iQQ!!!!!!Q*‘Q%*Q&#**li*l&lﬂlF*li!

i”SENB‘CGﬂMﬁﬁSS TO FOA-2@00 MODULE ; VERSION 2

N }-ttil!l%&ilt!i!il!tli!*ili‘!&it*&!i*i*}liia!&;*!#;*&killi}#*!llil!i*#}ll*

‘CON /Iopl%hs/ O0F0a2000 ,REGLS205 ,0Tek7854 ,@Bncdalay Printer_add
COM /Previcus/ Praviouss IA place to remember the last command
DIM Hessage!tSﬂl

INTEGER Statbyt ,Busybit lintegers make batter status hytes
INTEGER Posn | Used to locae "LOW" in Message$
Busybit=4

MessageS=Mesyd

DISP "FOA-2000: " iMassage$ |Display the message we're sending
Busy:Statbyt~SPOLL(RF0a2000) Do a serial poll on FOAZQQGQ

IF BIT(Statbyt Busybit)~! THEN 6070 Busy 11f busy, poll it again

GOSUB Err_ohk tAny srrors?

IF Err_flag THEN DISP "FOA-2000: "iMessage$ 'If so0, re-display

QUTPUT @F0a2@00 USING "K“iMessagse$ {Ready, g2 send message

Pravious$=Massagas : |Remamber last cmd. in case of error

IF NPAR=! THEN Done 11f watt_flag not specified, don't wait

IF Watt_flag=@ THEN Done II¢ wait_flag=0, don't wait,

Not_done:WAIT .1 {6ive FOAZ2000 a chance to assert busy
Statbyt=SPOLL{@®F0a2000)
GOSUB Err_chk iCheck for errors
IF BIT(Stathyt Busybit)=1 THEN GOTO Not_done
60SUB Err_chk ICheck for errors
GOTO Done
Err_chktEre_flag=0 iClear the error flag
IF Statbyt>88 AND Statbyt<10Q :THEN
Err_flag=! {Got an error, set the flag
BEEP
IF Statbyt=99 THEN
PRINT TABXY(1!,15)1"FOA-2000 ERROR NUMBER: "BUALS(Statbyt)i" ‘"&Preav
PRINT TABXY(!1,16);1"Motor error. Probably tcaused by fiber misalignm

ent or a bad fiber end."”

2695
and
2698
2700
2782
ious$
2704
2706
2708
2710

PRINT TABXY(1,17)3"First try focussing the fiher end on the screen,
press PROCEED."
CALL F200Q@send(“ALIGN")
ELSE
PRINT TABXY(!,15)1"FOR-2000 ERROR NUMBER: "&VAL$(Stutbyt&" "&Prev

END IF
LOCAL 8Foa2000 tPut the foa2@09 i1n local mode
ON KEY 5§ LABEL "PROCEED®" 60TO Proceed

Waii_here:G0TQ Wait_here *

l" 2712 Proceed:DISP "FOA200Q: *iPravious$ iDisplay the command
2714 OUTPUT 87082000 USING “K*Previous$
2716 WAIT .01 | =+ TIMPORARY~-Give the foal000 time to get busy #+ |
. 72718 Busy!:Statbyt=SPOLL(@F0a2000) tSerial poll the instrument
1% 2720 IF BIT(Statbyt ,Busybit)=i THEN Busyt Woep trvinag 111 not busy
¥ 2722 GOTO Err_chk IChesh for errors ance more
: 2724 END IF
E 2726 RETURN
2728 DoneiDISP " *
2738 SUBEND
§ 2732 |
: 2734 |
- 2736 SUB Preéset
- 2738 l§*i!*’f&!i{‘!**tll%%i!tt*!’i!i!!*i{l!*!QQ!Q!’!&!QQ#*!*’slil’lvﬁ!l!!!¥vil+
l 2740 | SYSTEM PRESET MODULE -~ VERSION 2.1P
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- "QUTPUT KBD USING "# K"y"K" | Clear alpha screen
CALL Rundisplay(” Initializing system equipment.™)
CALL F200@sund( "3 ATTENUAT CHOP~ON LAMP-ON LED-ON, GERMAIN")

)

| Ceriter ‘the FOA-2000 focus motors.

‘PRINT TABXY(!,16)¢"Centering the FOA-2000 focus motors."”
CALL Zcenter

I Now wait for tha operator to confirm warm-up

BEEP

PRINT TABXY(1,168)1"Please check that all equipment is ON. The FOA-2000 m
ust be allowed to warm®

2776 PRINT TABXY(1,17)1"up for 8§ minutes before proceeding. Press the PROCEE
D kay (f5) whan tready."

27718 ON KEY § LABEL "PROCEED" GOTO Proceed

2780 Here:50T0 Here
2782 Proceed:OFF KEY
2784 QUTPUT KBD USING "# K"'i"K*

IWait for them to press tha key

2786 |

2788 CALL F2000send("LED LED-ON ILLUMIN YOUT TARGET-OUT SPOT-QUT FF-0QUT 3 ATT
ENUAT" ,1)

2790 |

2792 | Check chopper operation by looking at reference status on EGG

2794 !

2796 Eggstatus=SPOLL(8Eqgh205)
27498 IF BIT(Eggstatus,3)=1 THEN

2600 Retry:0UTPUT KBD USING "# K"j"K" IClean up screen from error

2802 OFF KEY

2804 PRINT TABXY(!,i68);"Waiting for the FOA-2000 chopper to stabilize.”
2806 CALL F200@send( “CHOP-OFF CHOP-ON",1)

2808 Starttime=TIMEDATE

2010 Wait_loop:UAIT 2

2812 Eggstatus=SPOLL(@Egg5205)

2814 IF BIT(Eggstatus,3)=0 THEN GOTOQ Chop_ready

2816 IF TIMEDATE-Starttime>30 THEN

2818 BEEP

2820 DISP "The FOA-2000 Chopper is inopearative, or the loclk-1n amplifier
refarance channel is disconnected."”

2822 ON KEY § LABEL " Retry" GOTO Retry

2824 ON KEY 6 LABEL " Stop" GOTO Quit

28268 Wait_key:6G0TO Wait_kay
2828 Quit: OFF KEY
2830 Deadt: GOTO Dead!

2832 END IF

2834 G0TO Wait_loop

2836 Chop_ready:WAIT 10 b Wait 1@ more seconds
2838 END IF 1Skip the whole thing if REF LOW bit is not set
2840 |

2842 | Initialize EGG 5205/7 settings b, sending sclected device clear {5SDC).
2844 |

2846 PRINT TABXY(1 ,16),"Setting up the EGGS207 Lock-in Voltmeter."

2848 CLEAR eEgphz0s

2850 !

2882 | Set the EGB5207 phase (twice, for assured precision)
2854 |

2856  CALL ES205comm(*A2 ")

2858 CALL ES2@Scomm("A2 1")

2850 | |

2862 | Set the E665287 to a known range

’?%ﬁ { -

FPee————

R R R L

e

S
|
|

-




.

omers B I v T o

il S

Fisgiblaiar 6Oy i

2872 PRINT TABXY(1,17),"In this casa, BE SURE THAT THE LAMP IS TURNED ON befo
rg procesding.” ,

2874 PRINT TABXY(!1,18),"To skip thie step, press the SKIP Lkey (fB)."

2876 ON KEY S LABEL "PROCEED" GOTO Mono_cal '

2878 ON KEY { LABEL “ SKIP" 60TO Skipped

2880 Hary_out: 6070 Hang_out

2882 |

2884 Mono_tal: OFF KEY

28886 QUTPUT KBD USING "# K";"K"

2888 CALL F200Q@send(“Q ATTENUAT" 1)

284990 IF Filter_flag=t THEN GOTO Done

2832 CALL F2000send("Q@ FILTER LAMP SQURCES 1T01 QSEEK WAV CoupPL",1)

2884 LOCAL 8Fo0aZ0e 4

2896 PRINT TABXY(1,18)1"Pleasa adjust the monochromator wavelength for the ze
ro-point calibration (light"

2898 PRINT TABXY(1 ,17)3"centered on the launch spot, approaching it using a ¢
lockwise knob rotation).”

2900 BEEP

2902 ON KEY 5§ LABEL "PROCEED" GOTO Wave_cal

2804 Wait3:60T0 Waitld

2906 Wave_cal: CALL F200Qsend("WAUVEQ")

2908 | CALL F200@send( "WAVEQ"}

2910 |

2912 Skipped: OFF KEY

2814 1+ IF Alignment(@)=0 THEN CALL Fibertype tQuery for fibertype

2916 Done:0UTPUT KBD USING "# K"i"K"

2918 CALL F2000send{"ALIGN" 1) lLeave the system 1n alignment sat up
2920 LOCAL @Fpal000 lAlso leave the control panel in local mode

2922 CALL Cleardisplay

2924 SUBEND

2926 |

2928 |

2930 SUB ES20Scomm{Message$ ,0PTIONAL Value)

2932 14206t a sttt A R R AR R R R R R R AR AR R B ERE RN R RER AR AP PR R PR R AR R P LR R
2934 )} EGGS5205 COMMUNICATION MODULE VERSION 2.1P
P K R Y Y Y Y Y Y Yy Y N y Y E R R X Y o
2938 COM /lopaths/ @F0a2000 ,REqeS205,8Tek 7854 ,@Bncdelay ,Printer_add

2940 INTEGER Eggstatus

2942 DISP "EGGS205: "3Massage$

2944 Start=TIMEDATE

2948 |

2948 | Send the command or query to thz 5205

2850 |

2952 Busy:605UB Poll_eqg !Serial pall the EGGS5205
2854 IF TIMEDATE~Start:>S THEN GOTO Timout IReport timeout

2956 IF NOT BIT(Eggstatus,®) THEN GOTO Busy y

2958 QUTPUT @EgpS520% USING "K";i;Message$ 11t's ready, send maessage
2960 !

2967 t Taka in a resoonse from the 5205 if one is indicated; Wait for

2964 | "command complete” and "settled" before returning.

29686 !

2968 Wait_done:GOSUB Poll_ego

2970 IF BIT(Eggstatus,7) THEN ENTER @EggS520S;Valuel

2972 IF NPAR>1 THEN

2974 Value=Value!

2976 END IF

2978 IF BINAND(Eggstatus ,33)<>33 THEN GOTO Wait_done

2980 pise = ° :

2982 GOTO Done

2984 Poll_egd:WAIT .01

2986 Eggstatus=SPOLL(RE5g5205) 1Sarial poll
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98- wgit 116070 Wait_t
e hPracQad OFF KEY
~39€”r\ Stari*TIﬂEQﬂTE
'39@4 GOTO Busy

33@8 Quit OFF KEY

Je@s”  syYop
38%@ Dotie: SUBEND
etz

3014 |

3016 DEF FNUoltmater {Accuracy)

3018 l4#ssurssnans;

hyaau JTUl AT O LRl BIUE wuil wus
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3020 | EGGS205 VOl " .E READING MODULE

G R R T T Y T T Y g R R o g Y N R R R G g

VERSION

3024 COM /EggS5205/ Scales{+),Sattla,INTEGER Num_aver ,Range

3026 COM /Sysecal/ Pin_x,Pin_y, Pin
field _stap Noisslaval

JInx_step ,Iny_step,Outx_step ,Outy_step ,Far

3028 COM /lopaths/ @Fer@@Q,QEggSZOS,QTekABSp,@Tek7854,Printer~add

3030 DIM Oldreading(3!)

2032 INTEGER Indaex,l ,Down_count Num_readings ,Rafarlow,Overload

3034 |

3038 Lowest_range=12 tLowest allowed EGG5205 scale =5@0uv

3a3g i

3040 IF Accuracy<>0 THEN IMake sure we know the 5205 range

3042 CALL ES2@5comm(“S" ,Rangeread)

3044 Range=INT{Rangeread)

3048 END IF

3048

3089 1 If Accuracy=0, the number of averages and range should not be adjusted.

!
i
3052 ! If Accuracy<{:@, compute the number of averages requlired to achieve the
!
|

3054 requested accuracy. Accuracy is expressed in dB. Use TEMP to avoid
3056 INTEGER overflou.

7058

3060 Restart:IF Acturacy<{>@ THEN

3662 Patror=.23+AzcuUracy 1Convert dB to % error

3064 Temp=(Noiselevel/(Parror+400+Scales(Range}) ) 2

7086 IF Temp<6 THEN Temp=6 IMinimum # of averages = 6
3068 IF Temp>3@ THEN Temp=30 IMaximum # of averages = 30
3@70 Num_aver=Temp

3072 Sattle=Perror+400rScalaes(Range) tSettling requirement

3074 END IF

3076 Sum=0

3078 Sum_squares=0

2080 Num_readings=0

3082 FOR Index=@ TO Num_aver
7084 Oldreading( Indax)=0
3088 NEXT Index

3088 Index=0

3p9a Res_limit=Scales(Range)
Jegz2 !

3084 | Gat & voltage reading
3096 !

3098 ~ Ti=TIMEDATE

3100 Acquir&:60SUB Pollegg

21@2 IF Referlow THEN

tinttialize the running sum
tAnd the sum of the squares
Initialize the readings counter
t8et the oldreadinas array = @ .

lAnd initialize oldreadings index

IResolution limit is t LSB

3104 BEEP
3106 DISP "VOLTMETER ~- EGG 5205 Reference level is too low.”
3108 ON KEY S LABEL "PROCEED" 60TQ Rerefstart

3110 Wait7:60T0 Watt?

3112 Rerafstart: OFF KEY

3114 60TO Rastart
o ~S— YT A {1
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3128 IF Accuracy{>@ THEN IDON'T down range.if accuracy=@

3132 IF ABS(Reading)<400 AND Rangedlowast_range THEN

3132 GOSUR Doiin_rangé .

3134 '6OTO Restart 18tart over on averages :

2136 END IF i

3138 END IF

3140 IF ABS(Reading)>200@ THEN We can always try to up-range =
3142 60OSUB Up_range L%
3144 GOTO Restart 1Start over on averages t §
3148  END IF by
3148 ! i %
31508 ! Thiz reading is within the range limits, so scale it into volts X &
3152 | bafore adding it to the running sum and computing standard ifﬂ
3154 1 daviation. C
3158 | § vk
3158  Reading=Reading*Scales(Range) § i
3160 ! ‘
3182 ! A running sum and sum of squares is kept of the number of most * -,
3164 | current readings specifiad By num_aver. Each time a new reading i { %
3166 | is added to the running sum the oldest reading is removed from f &
3168 { the sum sog that the sum aluays reflects the most current readings. ! g
31 | : =
3172 Sum=Sum+Reading-0ldreading(Index) lUpdate the sums : b3
3174 Sum_squares=Sum_squares+{Reading”2)~0ldreading(Index)"2 ‘ * oy
3178 Oldreadtng(Index )=Reading IReplace old reading with new one i

3118 Index=(Index+!1) MOD Num_aver 1And update oldreadings index ?

380 Num_readings=Num_readings+! . 1Count the new reading ! '
3182 | i
3184 I If we have acquired at least num_aver readings, compute the standard f
3186 ! deviation of the last num_aver readings and compare it to the noise !
2188 I limit and resolution limit, If the result is inside these limits,

3190 | the EGGB20@5 has settled, so return the average of the readings. '
3192 !

3194 IF Num_readings>=Num_aver THEN 'If acquired enough, chack noise

3196 Noise=SQR({ABS(Sum_squares—{(Sum)"2/Num_aver )/Num_aver) :
2198 IF Noise<Noiselavel OR Noise<Res_limit OR Noise<Settle OR TIMEDATE-T1> >
S THEN 3
3200 Result=Sum/Num_aver 11f noise is within limits, return L
3202 GOTO Done Ithe average of the readings. ) v
3204 END IF -
3208 END IF i,
3208 GOTO Acquire 11f not enough averages or too much £
3210 lnoise, go get another reading | .
3212 ! g
3214 Poll the EGGES205 and break its status down into 2 conditions: : )

t
1
3216 | Refarence low and Overload These conditions are teturned to ) 1
!
|

3218 as separate variables with a value of 1 if the condition is i
2220 true or @ if it is false.
3222 |

3224 PollaggiEggstatus=SPOLL(®Egg5205} g
3226 Referlow=Bil(Eggstatus,3?

"
B s
R omsiense Ak YUY

3228 Overload=BIT(Eggstatus,4) '§ :
3230 RETURN :
3232

3234 1 This subroutine increments the EG65205 range when the reading is

3236 | greater than 2002 or when overload status occurs.

3238 |

3249 Up_range:IF Range=0 THEN IWe're already at highest range

3242 BEEP

3244 DISP “YOLTMETER -- EGGS5205 is overrange on highest range.”

3248 ON KEY § LABEL "PROCEED* 60TO Reoverstart

3248 Wait8:60T0 Waits
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3258 Pange=Range-! H{only | step {f no steps bhact

326@ ELSE ’ I alloued)

3282 ‘Range=Range-3

3264 END IF

3266 IF Ranga<@ THEN Range-0

3268 CALL ES20Q5zomm("S "8VAL$(Range)) ISat the EGG to the new range

3270 WAIT 1 ! Time for EGGS205 transient

3272 RETURN

3274 | ‘

3276 | This subroutine decrements the EGG520S sensitivity to achieve readings

3278 | greatar than 400.

3280

3282 Down_range:Umagnitude~ABS(Reading*Scales(Rangea))

3284 FOR I=1 TO0 § tMax allowed range change=5 steps

3288 Range=Range+1

3288 IF Umagnitude>400*Scales{Rang~) THEN Set_doun

3290 NEXT 1

3292 Set_doun:IF RangerLouwest_range THEN Range=lLowast range

3294 CALL ES20%comm("S "8UVALS(Range))

3296 WAIT | lAllow recovery time

3298 RETURN

3200 !

3302 ! Raturn the average of the readings to the caller

3304 !

3306 Done:RETURN Result

3308 FNEND

3z1e i

3312 1

3314 SUB Setscale{Accuracy ,Maxvolts)

33168 Ry T F Y Y R R R R Ry R Y R Y X S P E R E RN R

3318 | SET EG65205 RANGE MODULE VERSION 2.1

3320 Y Y Ry R I R N N R R R N R R RN

3322 COM /EggS205/ Scales(#) ,Settle , INTEGER Num_aver ,Range

3324 COM /Syscal/ Pin_x ,Pin_y ,Pin_z Inx_step,Iny_step,Outx_step,Outy_step Far

field_step Noiselevel

3326 FOR Index=14 70 @ STEP -| ! Figure out the appropriate range

3328 IF Scales(Index)*2000>=Maxvolts THEN G070 Set_range

3330 NEXT Index

3332 Index=0

3334 BEEP IMazvolts is too big!

3336 PRINT TABXY(1,17)3"SETSCALE -~ The maximum voltage specified for"

7338 PRINT TABXY(1,18)3"the EGG 5205 is too large.”

3340 Dead!:G0T0O Dead!

3242 Sat_range:Range=Index 1Set the range

3344 CALL ES2@5comm( "S5 "BVAL$(Range})

3348 Parrar=,23*Accuracy IConvert dB to % error

3348 Num_aver={Noiselevel/(Perror+400*Scales(Range)))"2

3350 IF Num_aver<E THEN Num_aver=§ IMinimum # of averages = 6

2382 IF Num_aver>30 THEN Num_aver=30 IMaximum # of averages = 30

3354 Settle=Perror*400+Scales(Range) 1Settling requirement

3356 SUBEND

2358 |

3360 |

3362 SUB Arraybuild{Instring$®,0utarray{(*),Arravien)

F364 40 s s s r s at AR AR E R R AR E R R RN R R F LR PR AR R E RSP R F IR PR PR R RN P EP R

3366 ! ARRAY BUILDER MODULE WERSION 2.1

Z3BH =622 aarasians ittt sttt R N PR RN E R R AR RN RN R R R PR PSRN R R R LSRR~

3370 For_tlag=0 ISet for loop flag = @

3372 Arraylen=@ 1Set initial array length = @

3374 Step_val=l 1Set default step index value

3376 Temp$="" IInttialize temporary string

3378 ON ERROR GOTO Errorline
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3388 | .
339@ IF Index<LEN(Instring$)~1 THEN iDon't look if naar the end
3392 IF Instring$lIndexi21=2"to" OR Instring${indexs21="70" THEN !Lool for
"TQ" ' :
3394 G0SUB Far_loop IFound & "T0"~-ga process it !
3396 60TO New_val ]
33498 END IF
3400 END If
3402 1t
3404 t Check for "STEP" keyword
3406 |
3408 IF Index<LEN{Instring$)-3 THEN IDon't look if near the end
3410 IF Instring$l{Indextdl="step" OR Instring$llIndex;41="STEP" THEN ISTEP
?
3412 GOSUB Step_loop IProcess the STEP
3414 60TO Next_char i
3416 END IF i
3418 END IF
3420
3422 | If the next character is not a number, decimal point (.) or minus sign,
3424 | it is a separator character, so figure out what to do about 1t. If the :
34268 | next character ts a number, . or ~, just add it to the temp$. :
3428 |
3430 Value=NUM{Instring${Indexst]) 1Get the next char's value
3432 IF (Value<4B8 OR Value>57) AND Value<>32 AND Value<>46 AND Value?»45 TH
EN
3434 |
3436 | First, check to see if we have a FOR loop in process, i
3438 | !
3440 New_val:SELECT For_flag
3442 CASE 1 tWe've passed a "70"
3444 60SUB Load_start 1Go load the starting index
3446 60TO Next_char tAnd keep looking
3448 CASE 2 IThis is the ending value
3450 60SUB Load_end tHL_oad ending inde: and run loop
7452 6070 Next_char
3454 CASE 3 1A FOR loop with STEP value
7456 G60SUB Run_loop 1Run the loop
2458 GOTO Next_char 'And start checking again :
7460 END SELECT INo FOR loop is in progress i
3482 Outarray(Arraylen)=UAL{Tenp$) ITt's just a regular valuc %
3464 Arraylen=Arraylent! Increment the array length %
J4E6 Tempd="" l1and clear the temporary string 2
3468 END IF
7470 Next_char:NEXT Index ICheck the next input character
3472 } .
3474 I When we run out of characters in INSTRINGS, checl to ses 1f
3476 | we have a FOR loop pending, or {f 1t's just o regular value
3478 !
3480 SELECT For_flag
3482 CASE | 1A "TO" with no ending value
3484 6070 Syntax_arr IThat's a syntax error
3486 CASE 2 1A FOR loop ending with no STEP
3488 60SUB Load_end IThat's OK, go run the loop
3490 G0TO Done
3492 CASE 3. A FOR loop with a STEP value
3494 60SUB Run_loop : ILoad the STEP and run the loop
3496 GOTO Done
3488  END SELECT
3536 Outarray(Arraylen)=UAL( Temps$) fIt's just a last regular -alue
3502 Arraylen=Arraylent! I Increment array length

And aquit

3504 G0TO Done
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35!4 Step_loop:IF For_flag?>2 THEN Syntax_err ISTEP isn't, allowed before !
3516 End_index=UAL(Temp$) ILoad the ending index

3518 Index=Index+3 IPoint past.the "STEP" leyword
3520 For_flag=3 lready for .the STEP value

3522 Tamp8=®"

3524 RETURN

25828 !

3528 I Load the starting value for a nn TO nn loop.

3530 ! . {

3532 Load_start:Start_index=UAL{Temp$) IPrevious number is begin value
3534 Temp$=""

3538 For_flag=2 'Next value will be ending value
3538 RETURN

3549 !

3542 | Load the ending value for a nn T0 nn loop.

3544 !

3548 Load_end:End_index=UAL(Tanp$) 190 put it in end index

3548 FOR Value=Start_index TO End_index 'And axecute the loop
3550 Qutarray(Arraylen)=Value !5tore the value in output array
3552 Arraylen=Arraylent| lIneremant output array pointer
3554 NEXT Value

3556 Tenpg=""

3558 For_flag=0 1Raset the for flag

3560 RETURN

3582 i

3564 I Execute a nn TO nn loop

35686 !

3568 Run_loop:Step_val=UAL{Temp$) tload step with this value
3570 FOR Value=Start_index T0 End_index+Step_val/100Q STEP Step_val

3572 Qutarray(Arraylen)=Value It nad values in out array

3574 Arraylen=firraylen+! lIncrement output pointer

3576 NEXT Value

3578 Temp$=""

7580 Step_val=t

3582 For_flag=0 IReset the for flag

3584 RETURN

3586 !

3588 ! Here's where we end up if an error has been trapped.

3590 ! The only check ts to see if the array has overflowed.

3592 t If {t has, the number of points is calculated and the routine
3594 I 1s exited normally. If not, the =rror number is reported
2586 ! and the program hangs.

3598 !

3600 Errorline:lF ERRN=17 THEN

3602 SELECT For_flag

3604 CASE 2,3 .

2606 Arraylen=Arraylent+(End_index-Value)/Step_val

368 CASE @

3610 Arraylan=Arraylen+t

a6t2 CASE ELSE

3614 Arraylen=-1

36186 END SELECT

3618 GOTO Dona

3620 ELSE

3622 BEEP

3624 PRINT TABXY(5,10)3;"ARRAYBUILD: Error #"8UALS(ERRN)&" has occured.”
3626 PRINT TABXY(S,11):*Program idle.*

2628 DeadS:60T0 DeadS

3630 END IF

3632 |

3634 V" Here's whare we end up if we find a had syntax.

3636 I
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SUB: Fibaridant

36485 .
35&3 R 2T Y Y F YT RY Y E T FE YT R R Y T YT T Ry Y P g Aoy
3650 | FIBER IDENTIFICATION MQODULE VERSION 2.1

FE02 -t r sttt R R R E R R R R R R R R B R B R R R R RN F R RN RO R R F RN E A NS RS R E R BB B N
3654 COM /Fibar/ Fiber_id$ Fiber_len,Log_times

3656 DIM 1d$1821,Len%l80]

3858 Im!:IMAGE #,"Please enter tha fiber tdentification: " K

—

3660 QUTPUT KBD USING Im!
3682 BEEP
3664 ENTER KBD USING ImlslIde$

3668 IF LEN(Id$) THEN

3668 Fiber_ide=1d%$

3670 END IF

3672 Im2:IMAGE #,"Pleassa enter the fiber length in meters (or zaero): " K
3674 QUTPUT KBD USING Im2

3678 BEEP

3678 ENTER KBO USING Im2iLang

3680 1F LEN(Len$) THEN

3682 Fiber_len=UAL(Len%)/1000

3684 END IF

3688 CALL Cleardisplay

3688 SUBEND

3690 |

3692 !

3694 SUB Fibertype{OPTIONAL Fiber_type)

3698 !+Q§*¥§§!Q****i*i!*ﬂl*lil*&l!**‘hlliii{%li*i*li*l‘*il*l}**lﬂlli*l!***i}!i!l+
3698 t FIBER TYPE SPECIFICATION MODULE VERSION 2.1
37@@ !—**l*l—*!llllﬁllﬂl****lll‘!*il’il*lilil‘ili*lIQ*'***!****li***’&lli*}ﬂ!!‘l&—
3702 COM /Align_param/ A(x)

3704 |

3706 Get_type: |

37@8 IF NPAR<! THEN
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3710 INPUT "Please enter the fiber type (20, 50, 85, 100, or 150): " ,Ftype
3712 ELSE

3714 Ftype=Fiber_type 11f fiber_type argument is included, use 1t

3718 END IF

318 !

3720 SELECT Ftype
3722 CASE 20

oo IR s B o B

z 3724 A(Q)=1 Queried to see if fibertype has been set (no=0}
& 37286 Al1)=10 1Rough_dx 1Step size for rough allignment
= 3728 A(2)=1@ IRough_dy
o 3730 A(3)=100 {Rough_d=
[ 3732 a4 )=4 IFing_dx tStep size for fine alignmant
3734 A(S)=4  IFine_dy
g 3736 A(6)=15 IFine_dz .
£ { 3738
LY 3740  CASE 50 IS@ micron fiber diamcler
" A742 ALD )= IQueried to see {f fibertype has been set (no-Q)
# [ 3744 AC1)=20 1Rough_dx 1Step sizae for rough alignment
. L 3746 A(2)=20 !Rough_dy
g3 3748 A(3)=160 tRough_d:z
g 3750 AC4)=6  IFine_dx IStep size for fine alignment
| E 3752 A(5)=8  IFine_dy
gk 3754 A(6)=20 IFine_dz
3756
g E 3758 CASE 85 185 micron fiber diameter
3760 AR =1 IQuerted to see if fibertype has been st (no=9)
2y 3762 A(1)=36 IRough_d» |Step size for rough alignment
3764 A{2)=36 {Rough_dy
l 3766 A(3)=272 IRough_dz
268 ALAdald IFine o Wotea elop for fine altanment
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| ] 3778 A()=1 IQueried to ses {f fibertype has been set (no=@)
3780 A(1)240 1Rough_dx 1Step size for rough alignment
= 3782 A(2)=42 (Rough_dy ‘ .
l 3784 A{3)=300 1Rough_dz . :
- 3285’ Al4)=12 [Fina_dx {Step size for fine alfgnment
3748 A(S)=12  IFina_dy
'l\ 3790 A(E)=50 IFina_d:z
- 3 3792
3794 CASE 150 1150 micron fiber diamater
3796 a(R)=1 1Queriad to see {f fibertype has been set (no=0)
l; 3798 A{1)=8@ IRough_dx I1Step size for rough alignment
3see A(2)=60 {Rough_dy
ki:1' ] A(3)=300 |Rough_dz
g [ 3804 AC4)=16 IFine_dx  ISt3p size for fine alignment
u 3806 AtS)=16 |Fina_dy
% 3808 A{B)=50 IFine_dz
~ 3ste |
%i [ 3812 1 If the user didn't supply a valid fiber type (no CASE match), come hare
& 3g1a 1
5 3816 CASE ELSE
E 3818 BEEP
£ 3820 GOTO Get_type

3822 END SELECT
3824 SUBEND

3826 !
3828 |
'E 3830 SUB Fiberlbad(Strings)
3 FE32 1460t st A R N R RN R AR R R RSB R R E RN R R R B R R R ER B R ER R R U R R R R R P AR PR P8 4
1 3834 | FIBER LOAD MODULE VERSION 2.1P
ZB3E =2 na et et n s san s e n t a0 R R PR R AR R R R R R R R R R R AR AR AR R PR R AP R AR P PR R R PR B R R F—

3838 GCM /lopaths/ @Foa2000 ,8EggS205,8Telk7854 ,@Bnedelay ,Printer_add
3840 CALL F2000send{ "ALIGN" 1)

3842 LOCAL @FopaZoo

3844 QUTPUT KBD USING "8 K"s"K*"

3846 PRINT TABXY(1,1Q)1String$

3848 BEEP

3850 ON KEY 5 LABEL "PROCEED" GOTQ Proceed
3852 Here:G0TG Here

3854 Proceed:0QFF KEY ‘

3856 CALL F20@0send( "STAGEQ" ,1)

7858 QUTPUT KBD USINSG “# K"3"K"

3868@ SUBEND

BB L R T M4 AU it
By | ERZE | -

g —

i U
f—

: 3862 |
- E 3864 |
3866 SUB Specwaves{String$)
* = 368 14422200 Rt rr RN R RN R R R R RN AR AR AR R R R AR AR R A RAR R AR R RERRR RN RS E Y
.z B ) 3870 | SPECTRAL ATTENUATION WAUVELENGTHS MODULE VERSION 2.1
f 3 ’é 3872 [~ AR SRR B RN ERRBRIRRRRERR SRR RARAR LR AR RA BB A RREPRRRPREP PRI PR ARP SRR~
Tk 3874 COM /UWavelength/ Wavelength(#) Numsteps
F o1 3876 COM /Sysdata/ Serial_nums$,Lasers{+) Filter_flag,Filterl») Mum_forus . Focu
. {; s(#) Cutoff Low_wave High_wave ,Det_switch
: 3878 !
3880 | The array builder parses the user’'s input string and builds a

‘é 3882 | wavelength array.
: 3884 |
3888 CALL Arraybuild{(String® Wavelength(#*) Numsteps)
3ge8 IF Numsteps<=0 THEN {ARRAYBUILD got an error?
: é 3890 BEEP
’ 3892 DISP "SPECYAVES ~- Bad command format. Program idle.”

3894 Dead!:60T0 Dead)
3896  END IF
—cdll, Lo Munsiens: 350 THEM 1Chect for more than 100 values
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3906 Numsteps»350 1Set number of .steps to 350
3908  ENO IF
2810 ¢

3912 | Now wa just check to see if the valuas are all within the
3914 | valid range.

3916 |

3918 FOR Index=@ TO Numsteps-1|

3920 IF Wavelength{Index)<Low_wave THEN

3922 BEEP :

3924 DISP "SPECWAVES -- A wavelength below "8VAL$(Low_uwave)8" nm is speci
fied, It will be set to "JVALS(Low_wave)d" nm."

3926 WAIT 3

3928 Wavelangth{ Index )=Low_wave

3930 END IF

3832 IF Wavalangth{Index)>High_wave THEN

3934 BEEP

3936 DISP "SPECUAVES -- A wavelangth above "SUALS(High_wave)d" nm is spec
ified. It will be seat to "RQUALS(High_wavael)®" nm."

3938 WALT 3

3940 Wavelangth(Index )=High_uave

3942 END IF

3944 NEXT Indax

3946 pIsp "

3448 SUBEND

3958 !

3952 i

3954 SUB Setfocus(Wavelength)

3958 I 4R R R PR R R R R R R R R AR R PR R BB AR AR P R PR R RN PR R A RERR R R RGN RN R BB PRR P LSRR AR R RO P
3958 | SET FOA-2020 FOCUS CORRECTION MODULE VERSION 2.1
388@ !u*!Q!QQ*'{!!!!!*'!G{“QQ’Ql*{*!!!lﬂ{!!*’ll*Q‘il!’lﬂ***!!l!l**ﬁ**&ll}l!!*!-—
3962 COM /Sysdata/ Serial_nums Lasers(x) Filter_flag,Filter(+) Num_focus,Focu
s(+) Cutoff Low_wave High_uave , Det_suitch

3964 INTEGER Index ,Wavel ,Wavel ,Aindex,Cor_val

3966 DIM Cmd${40Q1

3968 Covdg=""

3370 AxisS{@)="IN-X"

3972 AxigB(1)="IN-Y"

3974 Ax{s®(2)="IN-2"

Jorg !

3978 1 Find the two entries in the focus correction table that arc closgst to
38982 | the desired wavelength

2982 |

3984 IF Num_focus<2 THEN SUBEXIT

3986 FOR Index=t TO Num_focus-1

3988 IF Focus(Index ,0)>=Wavelength THEN B0OTO Exi1t_loop

2999 MEXT Index '

3992 !

3994 1| Next, get tha correction valus for the specified wavelaength for
3896 | each axis., If the specified wavelength wae not found in the array,
3998 ! interpolate betwsan the adjacent values to compute the correction
4006 | value. This proceéss is dong for cach axie (X, Y, and 7).

4002 |

4004 Exit_loop:FOR Aindex=! T0 3

40086 GOSUB Gat_cor 168t the correction
4008 Cmd$=Cmd$BVALS(Cor _val )&" "BAxis®(Aindex-1)8" " tAnd send it
4010 NEXT Aindex Do the next axis
4012 CALL F2000send{Cmd$,!)

4014 60T0-Done tAll done

AB16 Get_cor:Wavel=Focus!Index~1,8)
4018 Wave2=Focus{ Index ,0)

4020  Vall=Focus(Index-1 ,Aindex)
4922 Val2=Focus{Indax ,Aindex)

LT Py o bt b a T8 5201017 AV V0 /e phprmbe Bl ot Y2 fMIq m™ dfa A f )




"
S

P T S SR ST S

R S

PN "
Fon o Ak Y o, st SN

b B o T o B I e I e T e O B B B

b
]
3
g

. -,,i,grv ey

s

T ——

HATIE Y

i

4832 | ' .
4034 SUB Specrun(OPTIONAL Spot$,Runmsg$) : ’
Lk Ly Y Yy T Y Y Y Ty N Ry B N B R
4038 | RUN SPECTRAL MEASUREMENTS MODULE i JERSIONM 2.1
L R Y R Y Y Y Y Yy Y N O R
4042 DIM RunsiBe}

4044 IF NPAR{2 THEN IIf DMA is not specified, assume spec atten meas.
4048 Run$="Spectral attenuation measureaments in process”

4048 ELSE

4050 Run$=Runmsg%

4952 END IF

4054 Spot_flag=1

4056 IChack for over-filled launch specification

4058 IF NPAR>@ THEN

4060 IF (POS(Spots,"F")<{>@ OR POS(Spots,”"f")¢>@) THEN

4062 Spot_flag=0

4064 Run$=Runs$i"

"&"Launch overfilled."”

4088 END IF

49868 END IF

4070 CALL Rundisplay{Runs$)

4072 CALL Spermaas(Q,S5pot_flag)

4074 CALL Cleardisplay

4076 SUBEND

4078 | -

4080 |

4082 SUB Spacref(OPTIONAL Direct$ ,Runmsg$)

4084 |4+ % 0 e r st s st R R R R R R R R A R R R R RN R R R K R PR P PR R R R PR R R R R R R PR SRR R BB OB R L R4
4086 | SPECTRAL ATTENUATION REFERENCE MEASUREMENTS MODULE VERSTION 2.1
4088 -t anrt st s s a a n b r R R R R B R R R R P R R R R R R R RN F R R R R R R PR P AR R R F AR SRR B R R =
4090 DIH Run${2021

4092 Crlfe=CHRE(13)4CHRS(1Q)

4094 Spot_flag=l

AQ86 IF NPAR>@ THEN

4098 IF (POS(Direct$,"F")<>@ OR POS(Directs,"f" ) >@8) THEN Spot_flag=9

4100 t

4192 ! Direct$ was included, so check for a "D" or “d"

4104 |

4108 IF POS(Diract$,"0") OR POS(Direct$,"d"”) THEN

4108 !

4110 I Now check to see {f and uncorrected run was specified.

4112 |

4114 IF POS(Directs,"U”) OR POS{Direct$,"u") THEN

41186 !

4118 ! A Direct Uncorrected run is requested.

4120 ! .

4122 IF NPAR%2 THENM

4124 Run$="Collecting uncorrected direct raeference data"&Crlf$8"for s
pectrdl attenuation."

4126 ELSE

4128 Run$="Collecting uncorrected direct reterence data"&Urif$3Runmsg
$

4130 END IF

4132 IF Spot_flag=@ THEN Run$=Run$&Crlf®%&"Launch overfilled."

4134 CALL Rundisplay(Run$)

4136 CALL Specmeas(2 ,Spot_Fflag)

4138 CALL Cleardisplay

4140 ELSE

4142 !

4144 I Uncorrected NOT specified, do a corrected direct reference run,
4148 !

4148 IF NPAR<2 THEN

[ 4]
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4!58
4158
4160
4162
4164
4186
4188
4170
4172
4174
4178
4178
4180
4182

END IF
IF Spot_flag=0 THEN Run$=RunS3Crlf$&"Launch overfilled."
CALL Rundispldy(Run%)
CALL Specmeas(3, Spot_flag)
CALL Clesidisplay
END IF
ELSE
GOTO Raf
END IF
ELSE
i
| The Direct$ string did not contain a "D" or "d" or tha direct%
| parametar was not specified, so do a short-fiber reference run.
{

4184 Ref: |

4186
4188
4190
4192
4194
4196
4198
4200
4202
4204
4206
4208
4210
4212
4214
4218
4218
4220
4222

IF NPAR{Z2 THEN
RunS="Collaecting spectral attenuation"iCrifed'reference data."”
ELSE
Run$="Collecting “&Runnsgs&” raference datas.
END IF
IF Spot_flag=0 THEN Runt*Runs&Crlf$& Launch overfilled."”
CALL Rundisplay(Run$)
CALL Specmeas(! Spot_flag)
CALL Cleardisplay
END IF
SUBEND
1
1
SUB Specmaas{Run_flag,OPTIONAL Spot)
!+*Q!!§§l*!(i!ﬂ!!!}«l*Qf‘i*}!**Q!l*!*!!i!!*l!***i*l*i***i!!l*v!G&}Q!!f!l!{-
| SPECTRAL ATTENUATION MEASUREMENTS MODULE VERSION 2.1P
!**l‘!l**‘I*il*..ilGQ!!**QQ!**‘&Q!!!!'}!!i&!I!!I*Q!{l*I-l--l*iﬂlll*l!&l’i!{!—
COM /Diskdrive/ Sysdrive® Arcdrive$
COM /Sysdata/ Serial_num$ Lasers(+) Filter_flag,Filter(+) Num_focus Focu

s{*#)y,Cutoff Louw_wave High_wave bDet_suitch

4224
4226
4228
4230
4232
gle)
4234

COM /Fiber/ Fiber_1id$ Fiber_len Log_time$

COM /Wavelength/ Wavelangth{+) Numsteps

COM /Specrundata/ Specrundatal{+*),Specrun_id$

COM /Specrefdata/ Specrefdatale} Specref_ids

COM /Directref/ Spacrefcor(s+) Pulserefcor(*) Pulsecorwave(*) Correct_fla

COM /Cutoff/ Cutraf(+),Cutresult(+) Cutoff_id$ ,Cutoff_wave, First Last, K5l

ope,Intarcept

E 4238  DIM Filename$(25)
- 4238 INTEGER Indax
= 4240 ¢ .
? 2 4242 | Set-up instrumants for Spectral Measurements
e b 4244 |
SE T 4246  IF NPAR=2 THEN
g 4248 Sput_flag=Spot
Fﬁ 425 ELSE
& 4252 Spot_flag=!
§ ) 4254 END IF
ié 4256  IF Filter_flag<>! THEN
’ 4258 CALL F2000send("WAV COUPL")
426@- ELSE: IFilter flag=! means bandpass filters used and not monochrometer.
4262 CALL FZBGﬂsené(“tlL COUPL™)
7 E 4764  END IF ,
E . 4288 1IF Spot flag THEN
B @ 4268 - CALL Fzséﬁsenél SPOT IN")
' 4270 " EUSE
42772 CALL F20@@send("¢POT outT")
4477 4 rify T
r————
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! \‘('CQU Uil FPauWuoseiidy aLuutiiin
; 4282 ELSE )
4384 CALL F2000sand("XMIT™)
4286 END IF .
i 4288 CALL F200Qsend( "VOUT TARGET-QUT FF-0QUT" 1) '
‘ 42490 SELECT Run_flag
4292 |
l\ 4294 | For fiber measurements, store data in Specrundata array.
. 4296 |
r 4248 CASE =0
i 4300 Spacrun_ide=Fiber_1d$%" "BLog_time$
B l 4302 Specrundata(@,®)=Numsteps
& 4304 Spacrundata(® ., )=Fiber_len
x 4306 | ,
i wi [ 4308 | For refersnce or direct measurements, stors data in specrefdata array.
% 4310 |
L 4312  CASE =1,2,3
oo i 4314 Specraf_td$=Fiber_1d$s" "8Log_times
L g 4318 Specrafdatal®,0)=Numsteps
i ;: 4318 Specrafdatal0,! )=Fibar_len
i 4320 CASE =4
& l 4322 Cutoff_jdé=Fiber_idsdlLog_timaes
4324 Cutref(@,0)=Numsteps
i 4326 END SELECT
5‘“5 I 4328 |
1 4330 | Run mesasuremants at each wavelength in the wavelength array
il 4332 |
¥ i: 4734 FOR Index=@ TO Numsteps-| IMake measurement at each wavelength
Rk 4338 |
I 4338 | sat the FOA-2000 to the next wavelength
A o 4340 !
b i 4342 CALL Naxtwave(Wavelangth(Index))
T 4344 IF Run_flag=@ OR Run_flag=! OR Rur_flag=4 THEN ! Skip focus for direct
b2 43486 CALL Setfocus{Wavelangth(Index)) 1Sat fotus
- { 4348 END IF
S 4350 !
, 4352 | Make the measurement at this wavelength
. I 4354 !
) = & 4358 Measurement=FNVoltmeter(.01)
z 4358 ]
§: E 4360 ! Now store thé measurement in the appropriate common array
2§ 4362 !
4364 SELECT Run_flag
g 4366 CASE @
= [ 4368 Specrundatal Index+! ,0)sWavelangth! Indax)
2 4370 Specrundata(Index+1,1)=Measurement
g 4372 CASE =1,2,3 :
‘g Ig 4374 Spacrafdatal Index+! ,@)=Wavelength{ Index)
S 4376 Specrefdatal Index+!,1 )=Measurement
4378 CASE =4
: 4380 Cutraf(Indsv+t M=Wavelength(Index)
! 4382 Cutref(Index+!,! )=Measuremant
4384 END SELECT
4386 NEXT Index
4388 !
4380 | End of measurement loop
4392
4384 CALL F200@send("0 IN-X @ IN-Y @ T ")
4396 |
4398 | For corractad direct measurements, the direct data must be multiplied
440@ | by tha launch correction factors stored in the common atrray Specrefcor.
4492 | '

41404 IF Run_flag=3 THEN

(I W RN Tl X




4412
4414
4418
4418
4420
4422
442¢
4476
4428

-~

4430
4432
4434
4436
4438
)
4440
4442
44484
4446
4448
4450
4452
4454
4456
4458
4460
4462
4484
44866
gls)
4468
447@
4472
4474
4478
4478
4480
4482
h.
4484
44886
4488
4490
4492
4494
4498
4498
4500
4502
4504
4508
4508
4510
4512
4514
4516
4518
4520
4522
4524
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Daad2: GOTO Dead2
ELSE .
Icffaat=0 10ffdat dllow for @xtra points in speccor
FOR Index={ TO Numsteags ¢
WHILE Specrafdatal(Index ,0)<{>Specrefcor(index+loffset ,0)
[offesat=loffset+! 18earch ahead for a wavelength match
IF Index+loffemt>Spacrefcor(0,@) THEN
BEEP

PRINT TABXY(1 ,17)3"SPECMEAS -~ A carraction factor was not fou

nd for a wavalength used (n"

PRINT TABXY(1,18)1"the direct-spot neasurements."
Daadt: 60TO Dead!
ENF IF
END WHILE
Specrefdata(Index,!)=Specrefdatal{Indax .1 Y¢Spacrafcor{Indaxtloffsat
tApply the corractiion
NEXT Index
END IF
END IF
SUBEND
1
]
SUB Speccor

THEBRRRRERLRBPZRRBRIPRADPRAARPRBRBRRRPREN BRI RN B AP P PR PR RGN BEP R RRB RO P REL

! CALCULATE SPEC ATTEN DIRECT CORRECTICN FACTORS MODULE VERSION 2.1P
!—-Q*Ql!i*l!&l*!i**lil**bl*“**‘!**!QQ!!!*lQ*l*ll****l*!Q***!l***I’*&*l!*l’—
CoM /0iskdrive/ Sysdrive$ -cdrive$
COM /Specrundata/ Spacrund..al(*) Specrun_id$
COM /Specrefdatas Specrefdata(+) Specref_i{d4%
COM /Directref/ Specrefcor(+) Pulserefcor(+) Pulsecorwave(*),Correct_fla

Filaname$="speccor”
INTEGER Index
Specrafcor(d ,0)=Spacrefdatal@,0)
Specrefcoor(@,1)=Specrefdatal(0,!)
FOR Indax=1 TQ Specrefdatal(,@)
IF €qacrefdata(Index ,8)<>Specrundata(lnde~,@) THEN
BEEP
DISP "SPECCOR ~- Short fiber and direct data wavelengths do not matc

Daad!: GOTO Deadt
ELSE
Specrafcar{Index ,@)=SpecrefdatalIndex ,@)

Specrefcor(Index 1 )=Specrundatal(Index,!)/Specrefdatalinder,!)
END IF
NEXT Index 4

! Write the new data in the file called "spaccor”

OM ERROR 6GOSUB File_err
CREATE BDAT Filename$8Sysdrives 210.,8
ASSIGN Q0utfile TO Filename$8Sysdrives
OFF ERROR
QUTPUT @Qutfile;Specrefcor(»)
ASSIGN @Qutfile TO +
6070 Done
File_err:IF ERAN=54 THEN
PURGE Filendme$iSysdrive$
ELSE .
PRINT "SPECCOR -- Err.r number "SUALS(FRRM)
Dead?:G0T0 Dead?
EMD IF
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SUB Specatcsmp

167 f+*i¢l*l!*l§ll§!!Q*i**‘*!!*!‘l*ill*!**i!!Q*l*§I!!Q!¢l**i*i{!***l*!*l**!!ll+

" "4840 | SPECTRAL ATTENUATION COMPUTE MGDULE : VERSION .1

'QQSQZ ;—liaiﬁi*iitiﬁp1su;n***&&&ii**ct;ii***;;;*»uu;inQ»*ona»qn*a*§**4*v;*;uafin-

4544 CoM /Specrundata/ Specrundatals) Specrun_id$

4546 COM /Specrefdata/ Specrefdatal+) Specref_id$
4548 COM /Specattdata/ Specattdata(+) Specatt_ids
4550 INTEGER Index
4582 CALL Rundisplay("Computing Spectral Attenuation Results.")

4554 Length=Spacrundata(o,1) IIf fiber length is not given,
4556 IF Length=@ THEN Length=4.6 Ithen use | for length.

4558 Spacattdata(0,8)=5pecrundatal(,@) iStore the number of points

4560 Specattdatal(d,! )=Specrundatal(@, i) {Store the fiher length

4562 Specatt_idé=Specrun_id$ !Store the fiber id string

4564 !

4568 | Now tompute the rasulis at each wavelength

4588 |

4570 FOR Index=1 TO Spacrundatas(?,Q)

4872 |

457 I Find the wavelangth in the REF sample that corresponds to the RUN.

4576 |

4578 Indaxi=t

4580 WHILE Specrundatal(index ,0)<>Specrefdatalindext D) AND Indestl<=Specrefd
ata(9,0)

4582 Indexi=Indext+l!

4584 END WHILE

4586 IF Indexi>Specrefdatal(@,0) THEN

4588 BEEP

4590 PRINT TABXY{(17,1)4"SPECATCOMP -~ The reference does not contain a wa

valength found in the measurement. Program idle."
4592 Dead?: G0TO Dead2

4594 END IF

4596 Specattdata(Indax ,0)=Specrundatalindex ,0)!Record the wavelength
4598 IF Specrefdatal{lndex!,1)/Specrundatal(Indesx,!)<=0 THEN

4600 Specattdata(Inde:,1)=-100

4602 ELSE

4504 SpecattdatalIndex ,1)=10+L6T(Spacrefdatal Index! 1 )/SpecrundatalIndes,
1))

4608 END IF

4608 |

4618 | Divide by fibar length

4612 |

4614 SpecattdatalIndex,!)=SpecattdatalIndex,b!)/Length

4618 NEXT Index

4618 CALL Cleardisplay

462@ SUBEND .
4622 |

4624 |

4526 S8UB Specatlist(OPTIONAL Print_flag$ Newtitle$)

4628 1 4R 4 n st s nnn e aa e R R R R AR R R R RN AR RN R RN A E R LR R R PP R R LR AR R PR R P ERF SRR IS SRR I RF Y
3

46730 ! SPECTRAL ATTENUATION OQUTPUT LISTING MODULC VERSION 2.1
AG32 |~ 2 n s s n s aataa Rt A n t e a N R AR AR R R RE PR R B RN R R AP REF RSP RERERRRR RSP RIREI RS~
4534 DIM Titles[251]

4836 INTEGER 1

4638 REAL Divby

4640 COM /lopaths/ @F0a2000 ,0EgyS205,0Tek496p ,8Tek7854 ,Printer_add

4642 COM /Specattdata/ Specattdatal{+#) Specatt_id$

4544 |

4646 | Now set-up the table output

4648

4650 QUTPUT KBD USING “# K ;"K" I Set up screen for the table
4652 !

[0k it S | T8 ttim ~alt ¥ mm v Yyl pd ‘e '-r.;;..l ‘,"‘n't 1 nr "\-"‘.f‘""" ,.,.‘.‘r; {}.n {-.’-
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= B 1¥1+ 1 TN
! -'4862  Divbys|
e 4664 IF NPARX2 THEN i
-4RE6 IF POS(Print_flag$,"MET") THEN Divby=1000 .
: ! 4568 IF POS(Print_flag®, TEN") THEN Divby=100 .
3 4679 IF POS(Print_flag$,"HUN") THEN Divby=10
! 4672 IF POS(Print_flag$,"KILO") THEN Divby=t
- [\ 4674 IF POS(Print_flags,"P") OR POS(Print_flag$,"p") THEN Print_it
i & 4876 END IF
1578 |
= 1680 G0SUB Print_tbl
. l 4682 ON KEY 8 LABEL "PRINT" GOTO Print_it I Hardcopy?
l?'( 4684 ON KEY 5 LABEL "CONTINUE" GOTO Done
4586 BEEP
F [ 4688 Wait_here:60T0 Wait_hera
b 4680 Print_it:0FF KEY
5 4892 PRINTER IS5 Printer_atd
& i 4694  GOSUB Print_tbl
- 1 46986 PRINT IPut some white space at the bottom
4688  PRINT
x 4700 PRINT
[ 47@2 PRINTER IS |
- 4704  BOTO Done
- 4706 Print_tol: |
= E 4708 IF NPARC2 THEN
§ . 4710 PRINT “SPECTRAL ATTENUATIOM"
B3 4712 PRINT "m—mmmmmm e e "
F 4714 ELSE
= H 4718 PRINT Neutitle$
] 4718 END IF
‘f« ; 4720 PRINT "FIBER ID: "lSpacatt_id$
3 [ 4722 PRINT "LENGTH: "iSpecattdata(@d,!);" km"
£ 4724 PRINT
¥ ' 4728 IF Specattdata(@,!)=0 THEN
£ [ 4728 Title$="ATTENUATION (dB)"
= & 4730 ELSE
= 4732 IF Divby=1 THEN Title$="ATTENUATION (dB/Km)"
5;:' [ 4734 IF Divby=10 THEN Titles="ATTENUATION (dB/100m)"
i 4736 IF Oivby=120 THEN Titles="ATTENUATION (dB/10m}"
;; 4738 IF Oivby=1000 THEN Titles="ATTENUATION (dB/m}"
i 4740  END IF
E E 4742 PRINT "WAVELENGTH “3sTitles
E 4744 PRINT
Z 4746 FOR I=! TO Spacattdata(0,0) I Print the table
’lf% E 4748 FRINT USING "4 ,4D,10X ,6D.40"1Specaitdatal(l,0) ,Specattdatall, 1 )/Uivby
f‘g - 4750 NEXT I
£ 4752 RETURN *
H F 4754 Done:0OUTPUT KBD USING "# K"3;"K" | Clear the screen
L 4756 SUBEND
4758 1
s 4782 !
; }’5 4762 SUB Specatplot(OPTIONAL Print_flag$,Low_wave ,High_wave Newt1tles)
4TE4 44405t s aunnaiaant s R e nt iR e R R R AR AR A R FE R A R R R AR REER NS R RRR PRI R PP LI R L
4766 | PLOTTER FOR SPECTRAL ATTENUATION VERSION 2.1
E ATE8 [~ RSt e e R R R R R R R R RN R R R PR R R E R RN R RN AP RN R AR PSR AP PR RS RN P FRRE R R PR R R I 4~
= 4770 COM /lopaths/ @Foa2000,0EqgS205,8Tel496p ,80Tek7854 ,Printer_add
4772 COM /Specattdata/ Specatidata(+) Specatt_ids$
E 4774 INTEGER Index
4776 INTEGER Lowsve
. 4778 REAL Divby
4780 OIM Xlabel$[4Q1,Ylabel$(40]
‘ 4782 Divby=t I In case this parameter isn’'t passed
: 4784 Top: |
etk h S ol B S R N Ial )
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: 4794 IF POS(Print _flag®,"KILO") THEN Dxfby t
4786 END IF

, 4798 1

l 4800 |Initialize plotting labels and limits :
4802 |

4804 Xlabal$="Wavelangth (um)*

& I*» 4806  IF Specattdata(®,!)=0 THEN
.- 4808 Yiabels="dg"
) 4810 ELSE
4 4812 IF Divby=1 THEN Ylabel$="dB/km"
S l 4814 IF Divhy=10 THEN Ylabel$="dB/100m"
3 4818 IF Divby=10@ THEN Ylabel$="dB/108m"
: 4818 IF Divby=1000 THEN Ylabel$="dB/m"
% ! 4870 END IF
. 4822 |
gl 4824 IF (NPAR>1) THEN
i [ 4826 IF Low_wave>® THEN
5 4828 Minx=Low_wave
= 4830 ELSE
i 4832 Minx=Specattdatall @)
2 [ 4834 END IF
g 4838 ELSE
? 4838 IF Print_flag$="2" THEN
-] ! 4840 INPUT “Enter the minimum wavelength value in nm:" Min.
2 4842 ELSE
i 4844 Minx=Specattdata(1,0)
] { 4846 END IF
H 4848 END IF

v F 4850 IF (NPAR>2) THEN

: 4852 IF High_wave>@ THEN

H 4854 Max»=High_wave

4 4856 ELSE

3 4858 Maxz=8pecattdata(Spacattdata(0,0),0)

Z 4860 END IF

2 4862 ELSE

) 4864 IF Print_flag$="2" THEN

2 4866 INPUT "Enter tha MAXIMUM wavelength value in nm: " Manx
. 4868 ELSE

% 4870 Marxx=Specattdata(Specattdatal(0,2),2)

= 4872 END IF

i

1

4874 END IF

4878 Minx=INT{Minx/100)+100

4878 Maxz=INT((Maxx+99)/100)+100
4880 Miny=0

4882 Maxy=0

i

)
e L B TR T R

S 4884  FOR Index=1 TO Specattdata(0,0) .
' g ) 4886 IF (Specattdata(Index,!)/Divby)>Maxy THEN Maxy=Specattdatal(lndex,!1)/Di
: vby
L 4888 NEXT Indax

: i 4892 Mawu=INTL (Mavy+4)/5)e5

{é 4892  IF Maxy<5 THEN Maxy=S
‘ 4894 IF Maxy>20 THEN Maxy=20
4898 Ticx=(Spacattdata(Specattdata(®,d) ,0)-Specattdatal! ,0))/10

48498 Tiex=INT(Ticx/10)+1Q

4300 Ticy=i

4902 |

4904 tlInitialize scraen, set line type to dotted, and draw the grid
4906 !

4908 GINIT

4910 GCLEAR

4912 GRAPHICS OM

4814 CSI1ZE §,.55

o, i
1
b " il i m




R g o

R TN BF S TR NTRYRS. SRR | T

4924 IF Specattdata(®,1)=0 THEN

4926 LABEL "SPECTRAL ATTENUATION® ’ ' f
442 ELSE ;

4930 LABEL USING "“"SPECTRAL ATTENUATION LENGTH: “*,00.00DD,"" tm""";
Spacsttdata(a,l)

4932 END IF

4934  ELSE

4936 LABEL * “BNewtitles

4938 END IF

494¢ PRINT TABXY(1,2)3

4942 PRINT “1D: "&Specatt_id$;

4844 PRINT USING "2X,8A,DD.DDD,3A"1"Length: " ,Specattdata(o,1)," In"
49486 VIEWPORT 2@,92+RATIC,39,88

4948 WINDOW Mirx ,Maxx ,Miny Maxy

5 4850  LINE TYPE 4 ;
by 4952 GRID Ticx,Ticy ,Minx, Miny :
} ¥ 4854 | ;
5 4956 IResat the line type to solid, and plot the data :
e 4958 1 :

49€0 LINE TYPE 1|
4962 FOR Index={ TO Specattdata(2,0)

e
X

o]

it

i 4954 PLOT Specattdata(Index,d), SpecattdatalIndex,!)/Divby
i 4966 NEXT Index
4988 |

o AR A AN oY

4970 tSet the label mode to center, units to degrees, rotation to zero
4972 |degrees, and expand the hard clip to make room for the labels.
4974 1Then set the label size for the x-axis,

vy
b B SR

R R AR T
e T T B I T T T T R -

AT
i 2y

nbliod

PTGy PO

i 4976 |
b 4978  LORG 5
4980  DEG

4382 LDIR @

4984 VIEWPORT Q,120+RAT10,0,!100
43886 WINDOW ©,100+RATIO 0,100
4988 CSIZE &,.6

4990 |

4992 llLabel the x-azis

49494 |

4996 MOVE 70,18

4998 LABEL Xlabel$

5000 CSIZE 4,.65

5002 LLORG &6

5004 FOR Xpos=20 TO 123 STEP 100+Ticx/(Maxx-Minx )2

A AR orh ol dvebhest

5006 MOVE Xpos , 29 §

£ 5008 LABEL USING "D.DD"s(Xpas~20)/100*{Maxx-Minx)/1000+Min=/ 1000 é

% 5010 NEXT Xposg 2
& s 5012 ¢ . % !
g i; 5014 IChange to the Y-axis, put the title on the y-axis, then 3 y
i 1 S@16 !label the grid marks on the y-axis. £ ,
! 5018 ! : T
.3 5820 C312E §,.8 i 1

. i[, 5022 LORG § o=
. 3 el !

5024 MOVE 8 ,53+LEN(Ylabel$)+3
5026 FOR I=t TO LEN(Ylabel$)
5028 LABEL Ylabel$[I;1]
5020 NEXT 1

5032 CSIZE 4,.6

5034 LORG 8

5036 FOR Ypos=38 TO 88 STEP S6#Ticy/{Maxy-Miny)

i

i

0, 35
i

i
L

L
3
S i A
i el t,

i

5038 MOVE 19,Ypos
5040 LABEL USING "DD";(Ypos-30)/56*(Maxy-Miny)+Miny
5042 NEXT Ypos

ce44 !
v T § 1h= EE"LL‘ = . K
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féﬁﬁéégis&iéét‘dévkeys for operator interaction

CONcKEY: 1°'LABEL "RESCALE PLOT* 60TO Rescale

ON KEY 2 LABEL " PRINT LISTING® 6070 Listing

ON KEY 3 LABEL " STORE DATA® BOTO Storeit

o6 ON KEY § LABEL " QUIT" GOTO Quitit

S@?Q§\ ON KEY ‘@ LABEL * PRINT PLOT" 60TO Print_plot

5072 Wait:G0TO Wait ‘

5074 Rescale: Print_flag$="RESCALE"

5076 CALL Clsardisplay

5078 SUBEXIT

508G Listing: Print_flags="LISTING"

5@82  SUBEXIT '

5084 Storait: Print_flay$="STORE" {

5086 CALL Cleardisplay

5088 SUBEXIT i

5098 Quitit: Print_flags="QuUIT"

50492 SUBEXIT

5094 Print_plot: OFF KEY

5086 QUTPUT KBD USING "# K*y"1!" s

5098 DUMP GRAPHICS

5100 QUTPUT KBD USING "% K 3"1"

5182 GOTO Top

5104 Return:GINIT

5108 GCLEAR

5168 SUBEND

Siig |

5112 |

5114 SUB Nfiasldvals{(String$) ‘

G118 EXE 2 X S S Ry Ry 2Ry Ny SR

5118 | NEAR FIELD VALUES SPECIFICATION MODULE VERSION 2.1

CI20 122z as st t s s R R R E R R R RN F RN AR SRR R RN R RN R R R PR R R R AR R R R AR P E S AR R E R AP R R R~

5122 COM /Nearfield/ Nfiaeldval(#) Num_pointes Nearfield(#) Nfield_id$

5124

5126 | The array builder parses the user’s input string and builds a

5128 | wavelength arrdy.
!

e
II o L " e b e oy
Y AP a1 A

er-NEY

T W L

5130
5132 CALL Arraybuild(String$ Nfieldval(»#) Num_points) 3
5134 IF Num_points<@ THEN lArray builder got an error?

5136 BEEP

5138 DISP "NFIELDVALS ~- Bad command format. Program now hung in a lsopCht
t PAUSE or STOP)" .
514Q Dead!:60T0 Deadt

b

A il oy i, B T
[kt Thiihh R e

=

Lo B T I e T o B o, B B O I B B

SR e AR b Do it et <

) G142 END IF y '
E 5144 IF Num_points>20@ THEN ICheclk for more than 100 points ; E
g 5146 BEEP 1 ! : F
5148 DISP "NFIELDVALS —-- More than 200 points are specifisd. Extras will he ~% ) % {%
I ighored. " E B
| 5150 walf 3 Vo
; 5152 Num_points=200 lAnd set number of points to 100 H
. 5154 END IF
[§ 5156 |
] 5158 | Now check to sae if the values are all within the valid range.
5160 |
5162 FOR Indax=0@ T0 Num_points-1
E G164 IF Nfieldval(Index)<{-250@0 THEN
5166 BEEP
5168 DISP "NFIELDVALS ~- A value less than -250 is specified, It will be
' set to -250."
5170 WAIT 3
[l B ke | MEjntdi nll Turda Ve LIS

S T — . - S S A T
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SUB. Nfieldrun

!+l§*§l§¥!!§!*!§‘*****&**QQ!****!Q‘!G*Q*!ﬁ***l!!iil*!***!!*l!l!*!*#*”**f+

! NEAR-FIELD MEASUREMENTS RUN. MODULE VERSION 2.1

!—#*Qll’***ll‘****l#i**i*!*§!Qll’*!!l*!!*‘l*l*!!**l***!’i&ill!*?i!#*!*lll—
COM /Nearfidld/ NFieIdval(*),Nun*puints,Nearfiald(*),Nfield~id$
COM /Fiber/ Fiber_id$ ,Fiber_len, Log_times
COM /Syscal/ Pin_x Pin_y ,Pin_z,Inx_step,Iny_step,Outx_step ,Outy step Far

eld_step ,Lfnoise

10
12
14
18
18
20
22
24
26
28
30
32
34
36
38
40
42
44
48
48
50
52
54
58
58
150
62
164
‘66
68
170
172
74
178
178
180
82
284
’86
183

?SB,

292
194
298
|298

INTEGER Index Setting Meas_ranga, Maxloc
OUTPUT KBD USING "# ,K*¢"K"
CALL Rundisplay("Near—field measurements in progress.”)
I S2{ up instruments for near field measurements
CALL F200@send("GERMAIN LED LED~ON CHOP-ON SPOT-OUT XMIT PIM-IN")
CALL F2000send("VOUT @ ATTENUAT FF-OUT")
CALL F2000send{ "0OUTX COUPL")
! Now move the stage to correct for the actual pinhole position
CALL F200@send(VALS(Pin_y)&" OUT-Y "SVALS(Pin_z)&" OUT-I")

! Measurs the signal at the fibar center, and fix the lock-in scale’

Reading=FNVoltmetar(.})
Peakval=2+Reading
CALL Satscale(.! ,Peakval)

Take tha measurements at each specified near-field position

a— - - -

Manval=0
Setting=2+*Nfieldval(Q)-20 ! Backup to eliminate backlash
CALL F2000send(VALS(Setting+Pin_x)&" OQUT-X",1)
FOR Indax=1 TO Num_potints
Setting=2#Nfieldval({Index-1)
CALL F20008send{VAL$(Setting+Pin_»)&" OQUT-X", 19
Nearfield{Index,!)=FNVolimetar(d) IGet a reading from 5205
Nearfield{Index ,0)=Satting*Quty_step IStore X-axis location

i Remember the largest valué and its lucation

IF Nearfield({Index,!)>Maxval THEN
Naxval=Near¥ield(Index 1)
Hax!oc=!ndex

END IF

NEXT Index

t , A \
I Now put the stage back to the original zero value before correcting
! for- the pinhdle position, -

{ -
CALL F2000send(“® OUT-X @ OUT-Y @ OUT-Z",1)
i

It will b |
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és l-{dﬁ*‘*‘**i*i***!&it*!*i*lfll%i!i*‘**ﬁ!*i’**!!*Ql‘&*’l**l*i!!l!ll&!*Fl!!&&-}

2?‘ | NEAR FIELD GRAPHICS OUTPUT MODULE VERSION 2

Sﬁr !u!QiQG*!QiiiQf&i*&!&*QQ**Q!*Q!QIQG***#*Q*QQE*!ﬁ**&***i»i;i*!*ﬁi#!u&e}l*&-

32 - INTEGER Index

34 coM /Néartield/ Nfteldval(+) ,Num_points Nearfield(+) Nfiald_id$

36 DIM Title$(401 Xlabels40]

3| !

40 | Compute corae diameter and print it with the near field pattern graph

42

44 CALL Corediam({Nearfield(+),Core_diam)

48 Core. dlam*.i*!&?(l@*Cure diam* 59 IRound the rasults

48 Title$s="NEAR FIELD PATTERN"

ce Xlabel$="Distance (um)*

52 GINIT

54 GCLEAR

1 ERARHIZE NN :
58 UIEWPORT @,1GQ+«RATI0, 10,100

60 MOVE 2,95.5

1:¥4 CSIZE B

64 LABEL Titles

jee LABEL "ID: "&Nfield_ids$

1:3:] Minx=-100

7@ Maxx=100

172 Miny=0 )
374 Maxy=1 i
§76 Xs5iza=ABS{Maxx-Min») ;
378 Ysize=ABS(Maxy-Miny) :
380 Bothorder=Miny-.2#Ysiza ! Create a graph layout with space for i
382 Topborder=Maxy+.14Ysize ! labels :
ig4 Laftborder=Minx~-.2+*Xsize 3
386 Rgtborder=Maxx+,@5¢Xsize 3
388  VIEWPORT 0,10@#RATIO0,18,95 H
390 WINDOW Lefthordar Rgtborder ,Botborder ,Topborder E
392 | E
384 | =+ Ganarata the frame v+ :
396 E
398 MOVE Minx ,Miny 0 3
400  IDRAW Xsize,0 LA
402 I10RAW @ ,Ysize E |
404  IMOVE -Xsize,0 E
408 1IDRAW 0 ,-Ysize

408 | 3

412 | =+ Generatas the graticule lines *=»

412 1

414  LINE TYPE 4 IGraticule in dotted lines

416 FOR Index=0 TO 5 15 Vertical divisions

418 MOVE Minx Miny+(Ysize+*Index/5S)

420 10RAW Xsize,D IDraw a hotrizontal line

1422 NEXT Index

424  FOR Index=@ T0 8 18 Horizontal divisions

1426 MOVE. Minx+{Xsiza* Index/8) ,Miny

1428 TORAW 0,Ysize. IDraw a vertisal line
1430 NEXT: Index
-4 == (BNl 27721 o | IPDa=l b mnlsd Leonn

!Stqﬁe numﬁer of points in array
'And store, the filher I0 & time

~fSUB Nfzeidplot(ﬁ?TIONﬁL Print _flags)

e e

o e et ALk

e e TR

Sl

i

3
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18

L
i4
38
i8
Y]
i2
4
i6
iB
e
2
14
]
8
30
92
34
BE
38
9¢
32
94
36
98
oe
az
24
26
28
18
12
14
18
18
20
22
24
26
28
30
32
34
136
38
40
42
144
146
48
35@

i58

362

.Q‘
%u

Fi‘\‘u --
I8! -

0

-éY sy

ﬁOUE Nearfield(i 27 Nearfiald(1,1)

1F9R andsxﬁz 10 &earfisld(@ @)
naaw Nearfiaidtindea 8) Nearfieldfznde\ 1)

V*NEXT “Tndéx ;

h

12 Put in the X-~axis graticule labals »»

CSIZE 4

FOR Index=0 TO 8 )
Valua=Minx+Index+*Xsize/8 1Compute the value of the label
MOVE Value-.06*Xsiza ,Miny~.4*(Miny-Bothorder)
LABEL USING "“S3D."iValua

NEXT Index

Xpos=Minx+Xsize/2-LEN(X]label$)*(Xsize/40)/2 !Compute place for XLABELS

| 22 Print the X label string #»

MOVE Xpos, Batborder
CSIZE S
LABEL Xlabels

2» Print the core diameter =

WINDOW @,190+RATIO,10,100
VIEWPORT @,100+RATID, 10,100
MOVE 8.9
IF Core_diam=@ THEN
LABEL "Core diameter not found”
ELSE
LABEL USING """Core diamatar = " DDD,DD";Core_diam
END IF
IF NPAR=t THEN
IF UPC®(Print_flagsl!{,11)="P" THEN Print_it
END IF
ON KEY 8 LABEL “PRINT® GOTO Print_it
ON KEY 5 LABEL "CONTINUE" GOTO Done

Wait_here:60T0 Wait_here
Print_1t:0FF KEY

QUTPUT KBD USING "# K"3"!"
DUMP GRAPHICS
QUTPUT KBD USING "# K";"i"

Done ! GCLEAR

GRAPHICS OFF

SUBEND

SUB Corediam(Nearfield(®), Diameter)

‘+***i**¢!!l‘l*l!f{l!!ii*{li!!!li!l!*l{*****l******!**lill!li&*?l!!!}l!{{+

! COMPUTE CORE DIAMETER MODULE : YERSION 2.1

!—i}*Qﬂ'*i***iil**{*flli!****#ll!*l‘i*l**}****i***!l*i**{!****#fl{¥}l!#l‘!l*—
! This module computes core diameter on the near~field pattern.

Thrashold=,025 I Use 2.5% points
!
I First, locate the 18% points to be sure we are off the noise
I floor, e
|
Diameter=0
In@éx=! ]
WHILE Nearfield(Index,1)<.15
Index=Index+t
IF Indéx>Nearfield(@,0) THEN Daone

edfy JILgty




g

e 2g

xssael

wHILE Nearfield(index 1>Threshold

Ih&cxf%ﬁﬂex-!‘
: IF Iﬁdex<§ THEN Dona .
r3END HHILE '

1
5582 R CGNQﬂtG &n interpolated crossing
\5584 |
8588~ R%starfisid(Indsx 2)+(Nearfiald(Indax+! ,0)-Nearfield(Index ,0))*(Thresho
1d~ﬁssrf£eld(1ﬁﬁsx ?))/(Ngarfiald(Index+t t)= Nearfield(lndex,l))
5588 t
SSSG I Finally s&arch forward to the second threshold crossing.
55492 {
§594  Index=Indext!
5596 "WHILE Nearfield(Indax,!)>Threshold
5598 Index=Indax+1
5600 IF Indax>Nearfield(@,0) THEN Done
5602 END WHILE
5604 R2=Nearfiald{ Index ,0)+{Nearfiald(Indax-1 ,0)-Nearfield{Index ,8))*(Thresho
1d-Ndarfidld(Index,1))/{Nearfleld(Index-1 1 )~Nearfield{Index,6!))
5606 Diamater=R2-R!
5608 Done:SUBEND
5610 ¢
5612 |
5614 SUB Ffisldvals(Strings) :
GEIE [t n s e n Rt s R B AR N R AR R R AR AR P R R R R R R R R PR R RN AR AR R AR PSRN R AR R RN AR PR BV L
5618 | FAR FIELD VALUES SPECIFICATION MODULE VERSION 2.1
GEZ20 |~ sn s e s s e i a Rt s st RN AR R AR R RN AN R BRI R R SRR R R R R R PR R R R F R R AR R R R R E R R 8~
56822 COM /Farfteld/ Ffieldval(*) Num_points Farfileld(+) Ffield_ id$
5624 COM /Syscal/ Pin_x ,Pin_y ,Pin_z Inz_step,Iny_step ,0utx_step ,Outy_step Far
fiald step ,Lfrnoise
5626 Upper_lim=14@*Farfield_step lUpper limit of valid farfisld values
5628 Lower_lim=-550+Farfield _step {Lower limit of valid farfield values
5630 !
5632 | The array builder parses the user's input string and builds a
5634 | wavelength array.
5628 |
5638 CALL Arraybuild(Strings,Ffialdval(+*) Num_points)
5640 IF Nup_poinis<@ THENM {ARRAYBUILD got an error?
5642 BEEP
hE44 DISP "FFIELDVALS -~ Syntax error on far-field tnput valuas string.”
5646 Dead!:6070 Deadt
5648 END IF
565@ IF Num_points>20@ THEN IChecl. for too many points
5652 BEEP
5654 DISP "FFIELDVALS -~ More than 200 values are specified. Extras will be
ignored.* .
5656 WalT 3
5658 Num_points=200 1Set number of points to 200
5660 END IF
56682 !
5664 | Now check 4 see if the values are all within the valid range
G666 |
5668 FOR Index=0 TO Num_points-t
5670 IF Ffisldval(Index){-55@+Farfield_step THEN
QB?Z BEEP
5674 PRINT TABXY(1,17)4*FFIELOVALS ~- A value lass than "jLower_lim;" was
specified.”
5676 PRINT TABXY(1,18)3"The out-of-range value will be set to "sLouwer_lim
55?8 WaIT 3 ‘ ]
5680 _FfigldvallIndéx)=-550¢Farfield_step
5682 END IF
R84 JE Efieldval(indev):14@sFarfield siep THEH
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URIT 3 -

Ffiqidval(index> 148+Farfiald_step
. ENG 1F .
NEXT Indds :

. 700, © pise "

S?@Z SOSENG

S?ei 1

TKS7GS |

' $?Q8 SUB Ffieldrun(Ffuave OPTIONAL Runflag$)
5710 l+*{*§§&&Q«§i*¢!§**i*a;ui&o*;****&iaiﬁ***a***eu*&r&**;c****e4;4§*;*!a*&!!&
5712 ! FAR-FIELD MEASUREMENTS RUN MODULE VERSION 2

5714 !—i?**&*Q**!i#i‘}**i*i*i!!l**&!ii*i**&lﬂ!!!*&i***&i*‘&***i&!&&!ll!!ltl’i}-
5716 COM /Farfteld/ Ffieldval(#) Num_points ,Farfield(») Ffield_ id$

g718 COM /Fiber/ Fiber_id$ Fiber_lan,log_times

5720 COM /Syscal/ Pin_x ,Pin_y ,Pin_z , Inx_step,Iny_step,Qutx_step,Outy_step,Far
fiald_step . Lfroise

g5722 COM /Farfield_uwave/ Ffuavelen

5724 INTEGER Indax ,Setting,Meas_range Rurflag

5726 REAL Sinthsta ,Delta

5728 Ffuavelen=Ffuave

5730 IF NPAR<Z2 THEN

5732 Runflag=1 | dafaults to using scanner edge if not specified
5734 ELSE

5736 IF POS(Runflag$,"PIN") THEN

5738 Runflag=0

G740 EL.SE

5742 Runflag=1

5744 END IF

5748 END IF

5748 QUTPUT KBD USING “# K"s"K"

5750 IF Runflag THEN

§752 CALL Rundisplay("Far-field measurements in progress.
(Using scan

ner edge.)")

5754 ELSE

5756 CALL Rundisplay("Far-fiald measurements in progress.
(Using pinh

ole, ")

5758 END IF

5760 |

5762 | Set up instrumants for far field measurements

5764 |

5766 CALL Nerxtuave(Ffuwave) .

5768 CALL F2000send("INSB LAMP LAMP-ON CHOP-ON SPOT~QUT XMIT FF-IN")

5770 CALL F2000@send("VOUT TARGET-OUT @ ATTENUAT",1)

5772 CALL F200@send("FF COUPL") .

5774 CALL F2000send("-550 FAR-FIELD",1) | eliminate baclklash

5776 !

5778 ! Measure the approx peak amplitude and fix the lock-in volimeter scale.
5780

5782 Reading=FNUoltmeter(.1)

5784 Peakval=2+Reading

5786 CALL Setscale(.{ ,Peakval)

5788 |

5798 | Take the measurements at each specified far-field positior
5792 !

5794 Delta=1.59 | Positional correction of edge of Far Field Scanner

5758 I (Actually this % is delta/focal_length., delta=0.4261")
5798 I The value of Delta will affect how well the center of
5800 -4 the far field plot lines up with the peal intensity of

5802 1 the output intensity pattern,
5404 CALL Rundisplay("




IR AU Sy 1L
A
A Sdéﬁﬁer adge technique ¢
I .
JSeii£ﬁ§=(Sintheta~8e1ta)/$ar?ield step :
"ﬁctuai={89tt1ng*Fxrfieid gtap+Dalta)
CALL Fzﬁeeaend(UALS(S&tting)&“ FAR-FIELD" ,1)
Rea&iag-FﬁvoItmster{ . 85)
FartisldtIndex,! )»Reading
ELSE
i
| Pinhole technigue
| Corracts measuramant for COS(PHI)
|
Satting=Sinthets/Farfield_step
fictual=Setting*Farfield _step | note integer truncation
CALL F2000send(VALS(Satting)8" FAR-FIELD",1)
Reading=FNUoltmetar(.0Q%)
Farfiald(Indax,!)=Reading
END IF ’
PRINT Actual ,Reading
The following factor of .873 is a calibration factor. It was derived
by comparing a numerical aperture measursmant made on this machine
with one made on George McCabe's NA measurement statiaon., The fiber
usad for comparision was 900228 on 28 Mar 90.
Farfield(Index @ )=Actuals.873
NEXT Index
5864 Ffield_ id$=Fiber_id88" "3lLog_times I1Store the fiber ID & time
5366 Farfield(@,2)=Num_points lAlso store # points here (for fficldplat)
5868 CALL F2000send("-550 FAR-FIELD") IMove scanner bacl doun
5870 CALL Cleardisplay
5872 GUBEND
5874 |
5876 |
5878 SUB Ffialdplot(OPTIONAL Print_flag® Mau_title$)
GRBE |45 s 20 s n s s a st bt p PR 02 B LSRR RE R RR R R R R AR R P ERKER AR AL RN AR NP ERS £ 82
5882 | QUTPUT GRAPHICS MODULE FOR FAR-FIELD PATTERN VERSION 2.1
!—****li**!*’l********!l!ill!*i*i!i***i*!l***!I**!****il&i**ll*i**0!!*4%!l'
! This module is responsible for bath plotting and printing all Far Field
| data, including raw dats, differentiated data, and smoothed data.
5890 !
5892 COM /Farfield/ Ffieldval(#*) Num_points Farfiald(+) Ffield_ids
5894 COM /Fftempdata/ Ffrawdata(+) Ffdiffdata(#) Ffsmoothdatal(s)
5836 COM /Farfield_wave/ Ffuavelen
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S :‘,,’.::'ﬁ%q_éw,‘:;

i1 5900 INTEGER I,J,Index
é , 5982 DIM Title$(B80]1,Xlabel®(40]) :
£ F 5904 |
; 3 5906 ! Create a file in which to store the raw data., This is the fite which
H 5908 | is lovaded back into the Farfield(#) array if the store option is chosen.
§ {z 5918 | Also create a file for the differentiate, rough {(not smoothed) data.
H 5912 | Etther the ray or rough data can be smoothed.
A 5914 !
o} 3 5916 IF Print_flag$="RAW DATA" THEN
3 [§ 5918 FOR I=@ TO Farfield(0,8)
e 5920 FOR J=@ T0 !
=2 5922 Ffraudata(l,J)=Farfield(I, l)
| 5924 NEXT J
; 5926 NEXT 1
5928 END. IF
5930 |

5932 | Compute the NA for diffarentiated or smoothed, differentiated data wnly.
5934 IF Print fi&gS‘"ﬁ‘FF' THEN
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TALL Numaper( SMOOTH“ LNum_aper ) s
- NuM: &per* BQ%*I&T(IQG&GNum _&per+.5) |Round to 3 places

'XXabeiS-*Slﬁfanale)“

T§t1g$=f . Far Field Pattern®
IF NPARM! THEN Titlats=New_title$
GINIT

GCLEAR

GRAPHICS ON

VIEWPORT @,100+#RAT10,10,100

MOVE @,858.5

CSIZE §

LABEL Titles

LABEL * ID: "&Ffield id$

Minx=-,3

Maxx=,3

Miny=0

Maxy=1

¥size=ABS{Maxx-Minx)

Ysize=ABS{Maxy-Miny)

Bothorder=Miny-.2¢Y¥size | Create a graph layout with space for
Topborder=Maxy+.1+Ysize | labels
Laftborder=Minx-,2¢Xsize
Rgtbordar=Maxx+.85¢Xsize

UVIEWPORT @,100+RATI0,Z2Q,85

WINDOW Leftborder Rgtborder ,Botborder,Topborder

| *» Genarata the frama ¢

MOVE Minx Miny
IDRAW Xsize,D
IDRAW @ ,Ysize
IMOVE -Xsize,Q
IDRAW B ,-Ysize

! #¢ Generate the graticule lines #¢

LINE TYPE 4 IGraticule in dotted lines
FOR Index=0 TQ0 & 15 VYertical divistons
MOVE Minx Miny+{Ysizerindex/5)
I0RAW YXsize ,O IDraw a horfzontal line
NEXT Index -
FGR Index=@ TO & 16 Horizontal divisions
MOVE Minx+{Xsize+tIndex/6) Miny
IDRAW 0 ,Ysize IPraw a vertical line
NEXT Index
LINE TYPE ¢ iBack to solid lines

I %+ Draw tha graph itself

IF Print_flag$="RAW DATA" THEN
MOVE Ffrawdata(!,0) Ffraudatall,1)
FOR Index=2 70 Fframdatate )
DRAY Ffraudats(!ndex @) ,Ffrawdata(Index, t)
NEXT Index
END IF
IF Print_ flag$="DIFF" THEM “ -

MOUE EFA PPt ot | MY CEAIECdnbal t 1)
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Wt Hny dtiuue,

6076 END IF

ge78 !
5080 IF Print_flag8="SMOOTH" THEN .
: 5087 MOVE Fesmoothdata(!,0) Ffemoothdatat! 1) :
6084 FOR Index=2 TO Ffemoothdata(@,0)
E ) 5088 DRAW Ffemoothdata({ Index ,0) Ffsmpothdata(Indax, 1)
: so88 NEXT Index
: 609@  END IF
o 8092 |
' 6@94 | ## Put in the X-axis graticule labels w+
q 5098 |
7 coss CSIZE 4
[ 6100  FOR Index=@ TO &
' gi1@2 Valua*Minz+Indax+Xsize/6 {Compute the value of the lahel
3 g104 MOVE Value-,09¢Xsize Miny-.4¢(Miny-Botborder)
& 6106 LABEL USING "2D.20"iValue
l 6108  NEXT Index
o 6110 !
i 6112 Xpos=Minx+Xsiza/2-LEN(Xlabel$)e(Xsi2e/40)/2 !Compute place for XLABELS
. Bi1g |
% [ GI1E | e« Print the X label string *+
E 6118 |
£ 6120 CSIZE S
£ [ g122 MOVE Xpos ,Bothordar
g 6124  LABEL Xlabel$
] 6126 |
) { 6128 | #¢ Print numerical aperture vslue *»
g gi3@ |
¢ 6132 WINDOW ,100¢RATI.,10,100
i 6134 VI_JPORT @,100*RATIO,10,100
Y { 136 MOVE @,12
£ 6138 IF Print_flag$="DIFF" OR (Print_flag$="SMOOTH" AND Ffdiffdata(®,0) @) THEN
§ I 6140 IF Num_aper=8 THEN
i g 6142 LABEL * Numerical Aperture Not Found.®
S 6144 ELSE
. [ 6146 1F Ffuavelen=@ THEN
5148 LABEL USING * 7X,4A,D.0D0,3X,13A,0000D,3A":"NA =" Mum_apor
? 6150 ELSE
6152 LABEL USING "7X,4A,D.DDD,3X,!3A,DDDDD,ZA" s "NA ~" Mum_apeor, "Wave
I length =" Ffuavelen," nm"
6154 END IF
B156 END IF
[ 6158 END IF
= 6160 !
%‘f;; , 6162 | The rest of this is concernad with where to go after the s:sreen nlot.
£ E 6164 Key_guys: !
E i 6166 | Keys which appear on every plat:
z 6168 ON KEY 1 LABEL " SMOOTH  DATA" GOTO Smooth
P 6172  ON KEY 2 LABEL "DIFFER- ENTIATE" GOTO ODone
Ry 6172 ON KEY 4 LABEL * STORE RAW DATA" GOTO Storeit
i 6174 ON KEY S LABEL " EXIT* G6OTO Exit_all
R P 6176 ON KEY 7 LABEL * PRINT LISTING" GOTO Print_list
I [§ 6178 ON KEY 8 LABEL * PRINT  PLOT" BOTO Print_plot
2, 6180 !
E 6182 Wait_kay_guys:60TO Wait_key_guys
6184 1
BIBE | i o e e sttt e e e e e
6188 |

5190 Smooth: OFF KEY
5192 PRINT TABXY(1S,10);"Smooth the RAW, DIFFerentiated or SMOOTHED data?”
6184  ON KEY | LABEL " RAW" GOTO Raw_smsoih

kel Foertn AATA TV S .. 1t
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6204 Rauw_smooth: OFF KEY

8206 CALL Ffesmooth("RAW DATA")

8204 Frint_flag$="SMOOTK"

G219 GOTO Plotit .

B212 Diff_smooth! OFF KEY I11If we haven't computed diff data, then do that first
8214 IF Ffdiffdata(@,2)=0 THEN

,l‘\ 6218 PRINT

6218 PRINT USING "8X,70A";"Differentiated data has not been calculated. C
an't be smopthed yet.®

8220 GOTO Smooth

6222 END IF

6224 CALL Ffsmooth("DIFF")

E226 Print_flag$="SMOOTH"

6228 SUBEX11

5230 Smooth_smooth: OFF KEY

8232 IF Ffemoo.hdata(@,0)=0 THEN

ir

RS S

e B o T B T T T T R —

234 PRINT

. 6236 PRINT USING "BX,70A";"Gmoothad data has not bsen calculated. Can’t b
e smoothed yet, "
6238 6070 Smooth

8249 END IF

6242 CALL Ffsmooth("SMOOTH")

5244 Print_flag®="SMOOTH"

6248 SUBEXIT

6248 |

B2El e
6252 |

6254 Storeit: OFF KEY

5258 CALL Cleardisplay

65258 CALL Archive

65260 GOTO Plotit

6262 |

B2B4 b e e e e ——————
6266 !

6268 Print_list: OFF KEY

6270 PRINT TABXY(15,10)1"Smooth the RAW, DIFFerentiated or SMOQTHED data?’
6272 ON KEY 1 LABEL " RAW" GOTO Priut_rauw

6274 ON KEY 4 LABEL " DIFF" GOTC Print_diff

6276 ON KEY 8 LABEL "SMOOTHED" GOTO Print_smooth

6278 Nogo: GOTO Nogo

gzee |

65282 Print_raw! OFF KEY

284 PRINTER 1S PRT

6286 PRINT * Far Field Raw Data for Fiber:" Ffield td$

§288 PRINT "*

65290 PRINT USING "15X,48A";"Number  Scanner Positioh Normalized Signal”
6292 PRINT " "

6294 FOR I=1 10 Ffrawdatal(d,®)

6286 PRINT USING "16X,DDD,10X,M.DDD, 15X ,MD.30" ;1 Ffrawdata(l ,Q) Ffrawdatall, 1)
6298 NEXT 1

300 PRINT " "

gz02 PRINTER IS CRT

E304 CALL Cleardisplay

65306 GOTO Plotit

5308

6312 Print_diff: OFF KEY

-
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z [ 6312 IF Ffdiffdata(@,0)=0 THEN
= 6314 PRINT
65318 PRINT USING "6X,70A":"Differentiated data has not heen calculated. C
an't be printed yet."
‘ 5318 GOTD Print_list
6320 END TF
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. B33e PRINT *

8332 FOR I=t TO Ffdiffdata(o,®) ‘

. B334 PRINT USING “IEX,BD,tQX,M.BD,st,MD.BD";I,Ffdiffdaté(l,0),Ffdiffdata(1,!) :
8338 NEXY I \ -
6338 PRINT " *

5340 PRINTER IS CRT

65342 CALL Cleardisplay

5344 GOTO Plotit

63468 |

6348 Print_rso-th: OFF KEY

6350 IF =f .cpothdata(@,2)=0 THEN

5352 PRINT

6354 PRINT USING "EX,70A":"Smoothed data has not been calzulated. Can't b
e printed yet. "

63568 GOTO Print_list

5358 END IF

5360 PRINTER IS PRT

6362 PRINT * Far Field Smoothed Dats for Fiber:" ,Ffield_id$

5364 PRINT **

6366 PRINT USING "15X,48A"1"Numbar Scannar Position Normalized Signal"
5368 PRINT " "

8370 FOR I=1 TO Ffsmoothdata(d,0)

8372 PRINT USING "16X,3D,1@X ,M.30,15X,MD.3D";1 ,Ffsmoothdata(l,@) Ffsmoothd
ata(I, 1)

6374 NEXT I

8378 PRINT * *

6378 PRINTER 1S CRT

6380 CALL Cleardisplay

65382 G0TO Plotit

|
l
I
|
|
|
|
|
|
[
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g388

5390 Print_plot: OQFF KEY

8392 QUTPUT KBD USING "# K"j;"!*®

6394 DUMP GRAPHICS

6396 QUTPUT KBD USING "“# K"3*1*

£398 GOTO Plotit

6409 !

BAQ2 e e e e e e e e
6404

6406 Exit_all: OFF KEY

5428 CALL Menu

8419 |

6412 Done: OFF KEY

@_Q@ygﬂu}wmmmmmm&m@aﬁnm SIS Fop G K 9 80 A 5spm e BT A Pt i

o

65414 IF Print_flag$="DIFF" THEN

£ ) 5413 PRINT " .

% 6418 PRINT "Sorry to deceive you, you can't differentiate this data.”
% 6420 GOTO Plotst

I §422 END IF

i G424 GOLEMR

3 6428 GRAPHICS UFF

i 6428 SUBEND

.2 6430 |

£ 6432 |

68434 SUB Numaper(Print_flag$ Num_aper)

BA3E ‘i+resnznes EERBERR PR R PR R AR PR R P FRE AT RN P PR R R AR P P F PP P RP R R R SR P S F PRS2
6438 | COMPUTE RICAL APERTURE MODULE VERSION 2.1
y

L

P A
o

G440 I-sssausnes R R 2y s Y R R Y R N R S R N R R E R R X
6442 | This mod
6444

taleculates the fiber MA using a variable theeshold methed

(present et at 5%2). The input data sat may either ba the rough

|
6448 | differentiated data, or a smoothed version of the same.
5448 1
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6458 Threshold=.05 lUse 5% threshold
6469 |

6482 | Firgt, determineg which data to use to calculale tﬁe NA.
6464 | .
6466 IF Print_flag8="0DIFF" THEN

5468 FOR I=Q@ TO Ffdiffdata(o,9)

5470 FOR J=00 70 1

8472 Nadata(l ,l)=Ffdiffdatall,])
5474 NEXT {

6476 NEXT 1

5478 END IF

6480 1

65482 IF Print_flag$="SM00TH" THEN

5484 FOR I=2 TO +fsmoothdata(0,0)

5486 FOR J=0 TO i

6488 Nadata(l,bJ)=Ffsmoothdata(l,6J)
5490 NEXT J

6492 NEXT I

6494 END IF

6496 |

5498 | Next, locate the 15% points to be sure we are off the noise floor.
6508 !

6502 Num_aper=0

6504 Index=1

65086 WHILE Nadataf Index,114.18

g5e8 Index=Index+1

6512 IF Index>Nadata(Q,0) THEN Dane

8512 END WHILE

g514 |

6516 t Next, search bhackward to the threshold crossing.
6518 |

6520 WHILE Nadata(Index,!)>Threshold

6522 Index=Index-1

6524 IF Index<! THEN Done

6528 END WHILE

5528 |

6538 | Compute a crossing using linear interpolation,
§532 !

6534 Sint~=Nadata({Index ,0)+(Nadata(Index+! ,0)-Nadata(Indes ,0))*(Threshold-Nada
ta{Index ,1?))/{Nadata(Inde~+!,1)-Nadatal{lndex,!))

5536 I

6538 | Finally, start at the 157 level, and search forward to the

6542 | next interpolated threshold crossing.

G542 !

5544 Index=Index+!

6546 WHILE Nadata(Index ,1)>Threshold

6548 Index=Index+!

6550 IF Index>Nadata(@,8) THEN Done

6552 EMD WHILE :

6554 §in2=Nadata(Indes ,0)+(NadatalIndex-1,0)-Nadatal(Ingex ,0))*(lnrashold-Nada
tal{Index,1))/(Nadata(Index-1,1)~Nadata(Index 1))

5556 Num_aper=SIN{(ASN(Sin2)-ASN(Sinl })/2)

6558 Done:SUBEND

6560 !

6562 !

5564 SUB Menu

ESE6 {4 R R AR R R R R E R B RN AP AR RN B R AR R E R RUE R AR B R RN B R RN PR CE LRV R B P RN P FR PRSI NI ESL
6568 t+ MENU MODULE VERSION 2.1P
BS57Q0 1= #52asspSaarer st ancsnaprrd st uspisaasss s ispuaapasprs v s sbrEnnprransys—

6572 COM /Addition/ Curr_uwave ,Gratings(®) ,Cur_grating,Wave_step
6574 DIM MB(1:5 1:8)0401 K$(1:5,1:8)(167,T1t1e%42]
QQ7§ JHIFGER Firgd tact Temp! variablee uycod far calp~ting wa elnnndt - mnns

R T R ST T ——
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B586 | .
6588 Headimage:IMAGE 14X ,"KEY" ,9X,"FUNCTION" tHeadings (underlined)

6599 Keyimage:IMAGE 14X ,"f" ,0,10X,40A tUnshifted Feys
6592 !

BE@R@ IThe following data statments ars for the menu prompts.

B6@Z |

BE04 e e e e e e
gges !

g6e8 1 FIRST MENU '
85102 |

6612 DATA RUN FIBER TESTS,PRINT PROGRAM LISTING ,EXAMINE SYSTEM DATA,EQUIPMENT

PRE~SET
6614 DATA Set Time and Date,Save Results {ARCHIVE) ,Retrieve Archived Data,Res

4 [ tart Program
3 g616 !

N
i g

it

P

e R
T g o

BEI8 e e e e e e e

5620 |

6622 ! SECOND MENU

6624 !

5626 DATA RETURN TO MAIN MENU ,LOAD FIBER AND IDENTIFY FIBER INPUT ALIGN,FIBER

QUTPUT ALIGN

6628 DATA Fiber Test i: SPECTRAL ATTEMUATION ,Fiber Test 2: DIFFERENTIAL H

0DAL ATTEN,Fiber Test 3/4: FAR FIELD (edge/pinhole)

65630 DATA Fiber Test &5: NEAR FIELD (Inactive)

B632 !

BB34 o e e e e e e e e e e e e e
- 6636 !

66838 | THIRD MENU

Vimih

G AL 3 S s

o AR T B L BRI 3 4PRAd  Ba KA B o AAS

5640 !
5642 DATA RETURN TO MAIN MENU,RETURN TO FIBER TEST MENU,LOAD FIBER AND IDENTI
;i FY,Run FAR FIELD-pinhole (low loss fiber)
6644 DATA Run FAR FIELD-edge (higher loss fiber),Recall data from previous te
st ,not used,not used
: l: 6646 | :
; BE4B | oo o e e
4 6650 |
] 6652 | FOURTH MENU
3 !i 6654 |
§ 6656 DATA * RETURN TO MAIN MENU"," 800 nm to 1800 nm (Grating 1"
2 6658 DATA "180@ nm to 2709 nm (Grating 2)","2700 nm to 4000 nm (Grating 3"
% ;j 6660 DATA "800 nm to 4000 nm (Full Spectral Range)" ,"Recall data from greviou
3 s tast"
§ , RE62 DATA “Change wavelength stepping increment" [ "Enter your own wavelength r
% g; ange”
§ - 6664 !
{ BBBE e o o o e e e e e e e e
i i 6668 |
f po7é i FIFTH HENU
. 6672 |
i 6674 DATA " RETURN TO MAIN MENU" ," 800 nm to 1800 am (Grating )"
i lg 6676 DATA "180@ nm to 2700 nm (Grating 2)","2700 nm to 4000 nn (Grating 3)"
\ é 2 6678 DATA "800 nm to 4000 nm (Full Spectral Range})”,"Recall data from previou
A s test”
'% 6680 DATA "Change uwavelength stepping increment”,"Enter your own wavelength r
1

; ange” P [
2 6682 READ M3( ) L
> E 6684 | ,

BEBB | mm o e o e e s e o s
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66898 | ,

B700 e e e e e e PR -
BTl e e e e e e e e
8704 | )

g706 ! FIRST MENU KEY LABELS, 9817 MAIN MENU

g708 |

R710 Datat?: DATA " FIBER TESTS" ,PROGRAM LISTING,SYSTEM DATA ,PRESET EQUIPMN
T,SET TIMER® DATE,ARCHIVE ,RETRIEVE,"RESTART PROGRAM"

6712 ¢

B714 Jemmmm e e e e e e
B716 1

g718 1t SECOND MENU KEY LABELS, 9817 FIBER TESTS MENU

6720 |

6722 DATA " MAIN MENU" ," LOAD FIBER" ," INPUT  ALIGN"," OUTPUT ALIGN"
,SPECTRAL ATTEN,DIF MODE ATTEN," FAR FIELD" ,"NEAR FLOINACTIVE"

6724 |

B72E oo e e e e e e e e e e e e e
8728 |

8730 ! THIRD MENU KEY LABELS, 9817 FAR FIELD MENU

8732 1

6734 DATA " MAIN MENU" "  TEST MENU" ," LOAD FIBER" ,"PIN HOLE(silica
L, EDGE (usual)","” RECALL  DATA","",""

5736

B738 ot e e
E740 ¢

G742 ! FOURTH MENU KEY LABELS, 9817 DMA MENU

6744 |

6746 DATA " MAIN MENU" ,GRATING 1 ,GRATING 2 ,GRATING 3,GRATINGS 1/
2/3," RECALL DATA" ,WAVELEN STEP," USER DEFINED"

6748 |

BTEB b e e e e e e e e e e e e e o e e e e e
B752 1

5754 | FIFTH MENU KEY LABELS, 9817 SPECTRAL ATTENUATION MENY

6756 !

5758 DATA " MAIN MENU" ,GRATING 1 ,ERATING 2 ,GRATING 3,GRATINES 1/
2/3," RECALL DATA" JWAVELEN STEP," USER DEFINED"

6760 i

BB s e e e e e e e e e e e il b
6764 |

6766 STATUS KBD,91Key_1d aetermine that the computer 1s 1n fagt the 9817
6768 IF BIT(iey_id,5) THEN RESTORE Da:a%? !

770 READ KS$(+) R AR AL

5772  GOSUB Clr_screen ¢ -

E774 |

E776 | The following section c¢reates the various manus.
8778 1 y

6788 Menu_1 :Menu_num-1

6782 Titleg="NRL IR FIBER CHARACTERIZATION SYSTEM"
6784 Curr_wave_step=Wave_step

5788 G518 LPraw_boxt 10raw the menu picture
6788 BEEP

5790 ALPHA ON

5792 GRAPHICS ON

5734 ON KEY O LABEL "" GOTO Update_time

6796 ON KEY 1 LABEL K${1,61}) GOTO Kay!t_t

5798 ON KEY 2 LABEL K$¢1,2) GOTO Keyt_2

£800 ON KEY 3 LABEL K$(1,3) GOTQ Key!_3

5802 ON KEY 4 LABEL K$(1 ,4) GOTO Kayl_4

65804 ON KEY 5§ LABEL K$:1.,5) 60OTO Key!_S

5806 ON KEY 6 LABEL KS$(1,68) GOTO Kuyl B

£g8es ON KEY 7 LABEL Kw(1,7) GOTO Kev!_ 7

5210 OM KEY 8 LABEL K$(1,8) G170 Key!_8

SRR R [ALE NS LN oA U + I VY ¢ 1 o A A A o B B e T
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5820 |
5822 Manu_2:Titles>" FIBER TEST MENU"

SRE—
S R

R B T SR

il

5824 Manu_num=2 :
i% 5828 50SUB Draw_box2 IDraw the manu picture
5928 BEEP

683 ALPHA ON
£832 GRAPHICS ON
6834 ON KEY @ LABEL "“ GOTO Update_time
. 6836 ON KEY 1 LABEL K$(2,1) GOTO Key2_l1
| 5838 ON KEY 2 LABEL K$(2,2) GOTO Key2_ 2
) 5840 ON KEY 3 LABEL K$(2,3) GOTC Key2_3
& i £842 ON KEY 4 LABEL K$(2,4) GOTO Kay2_4
: 5
6
7
8

| wmemie v |

g

L. 6844 ON KEY § LABEL K$(2,5) GOTO Key2_5
N P 5846 ON KEY 6 LABEL K$(2,6) GOTO KeyZ2_6

- 6848 ON KEY 7 LABEL K$(2,7) GOTO KeyZ_7
. 6850 ON KEY 8 LABEL K$(2,8) GOTO KeyZ_8
, 6852 ON KEY 9 LABEL "* GOTO Update_time
N 6854 6070 Update_time

6856 !

: : 6858 Menu_3: Titlas="FAR FIELD MENU®
. 6860 Menu_num=3
| 6962 G0SUB Draw_box3
' 6864 BEEP
6866 ALPHA ON
£868 GRAPHICS ON
5870 ON KEY @ LABEL "" GOTO Update_time
6872 ON KEY 1 LABEL K$(3,1) GOTO Key3_1
5874 ON KEY 2 LABEL K$(3,2) GOTO Key3_2
6876 ON KEY 3 LABEL K$(3,3) GOTO Key3_3
6878 ON KEY 4 LABEL K$(3,4) GOTO Key3_4
' 6980 ON KEY 5 LABEL K$(3,5) 60TO Key3_ 5
' £882 ON KEY 6 LABEL K${(3,6) GOTO Key3_6
6884 ON KEY 7 LABEL K$(3,7) 6G0TO Key3_7
£886 ON KEY & LABEL K$(3,8) GOTO Key3_8
5988 ON KEY 9 LABEL “" GOTO Update_time
6830 GOTO Update_timae

‘,4
¢
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6892 !

. 6894 Menu_4: Title$="DIFFERENTIAL MODAL ATTENUATION"
! 6896 Menu_nium=4
; - 5898 GOSUB Draw_box4
f . 5900 PRINT
\ 6902 PRINT

;« 6304 PRINT USING "26X,28A,3D,3A"1"Current Wavelength step is:" ,Curr_wave_step
' ," nm"
i B906  BEEP

. 5908 ALFHA ON

? £910 GRAPHICS ON

i 65912 ON KEY @ LABEL "" GOT0 Update_time

6914 ON KEY
6916 ON KEY
6918 ON Kev¥
6320 ON KEY
E922 ON KEY
6924 ON KEY
5926 ON KEY

LABEL K$(4.1) GOTO Keya !
LABEL K$(4,2) GOTO Keyd_2

LABEL K$(4,3) GOTO Key4_3

LABEL K$(4,4) GOTO Keyd_4

LABEL K$(4,5) GOTO Key4_S

LABEL K$(4,6) GOTO Key4d_B

LABEL K$(4,7) GOTO Keyd_7

6928  ON KEY 8 LABEL k$(4,8) GOTO Key4_8 -
§930  ON KEY 9 LABEL "" GOTO Update_time

6932  GOTO Update_time

5934 !

6936 Menu_S5: Title$="SPECTRAL ATTEMUATION MENU"

65938 Menu_num=5
RQ'lﬂ GDQHR nr-‘!n’h»\.s

), =
L
! El\lwmng

W os ~3 O3 UV ALy~




' taun

6948 BEEP
6850 ALPHA ON
6952 GRAPHICS ON

65954 ON KEY @ LABEL "" GOTO Updaté_time '

6956 ON KEY 1 LABEL K$(5,1) G0TO Key5_!

6958 ON KEY 2 LABEL K$(5,2) GOTO KayS_2

6960 ON MEY 3 LABEL K$(5,3) 6OTO Kay5_3

5982 ON KEY 4 LABEL K%(5,4) GOTO KeyS_4

5964 ON KEY 5 LABEL K$(5,5) GOTQ Hey5_S
B
7
8

-
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6966 ON KEY 6 LABEL K®(5,6) GOTO KeyS_6
6968 ON KEY 7 LABEL K$(5,7) GOTO Key5_ 7
1 6970 ON KEY 8 LABEL K®(5,8) GOTO KeyG_8
B §972 ON KEY 9 LABEL "" GOTO Update_time

A e
IR
#~ riey !

b i: 6974  60TO Update_time
4 6976 !
3 6978 ! A key press from any menu causes the program to branch to a point belouw:
- 5ggg !
” Sé 68982 IFirst menu branches.
| 6984 Key!_1:60SUB Clr_screan
¢ r £986 6070 Menu_2 Go to the ne«t menu
i i; 6988 Key!_2:60SUB Clr_screen
¥ 6990 CALL Proglist Examine serial number
$ o 6992 GOTO Menu_t Go nowhere, and fast
! i 5994 Key!_3:60SUB Clr_scresn
E 65996 CALL Systemdata Examine/modify system data
; 6998 CALL Serialno
’ S' 7000 GOTC Menu_1
-1 7002 Key!l_4:G0OSUB Clr_screen
) 7004 CALL Praset | Pre-set the system equipment
- 70086 GOTO Menu_t1
i 7008 Key!l_5:60SUB Clr_screen
. 7010 CALL Timaset Sat the time and date
. 7012 GOTO Menu_lI
§ 7014 Keyt_6:605UB Clr_screen
& 7816 CALL Archive Archive test results
. 7018 GOTO Menu_1
;j 702¢ Keyl_7:60SUB Clr_screen
i 7022 CALL Retrieve ! Retrieve archived test results
¢ 7024 GOTO Menu_!
5 7026 Key!_B:GOSUB Clr_screen
: i; 7028 G0OTO Done Exit MAINPROG
% 7030  G0TO Menu_!
% 7032 |
7 i 7034 !Second menu branches.
3 7036 Key2_1:608U8B Clr_screen
; . 7038 GOTO Menu_! I Return to main menu
’ ;“ 7040 Keyz_2:603UB Clr_screen
- N 7042 CALL Fibartestb Run Fiberload routine
: 7044 60TO Menu_2 Return to Fiber Test menu
I 7046 Key2 3:G0SUB Clr screen
- 7048  CALL Inalign | Align input fiber end
- 7050 6070 Menu_2 Return to Fiber Test menu
e 7052 Key2_4:60SUB Clr_screen
Hi 7054  CALL Outalign | Align output fiber end
£ 7058 GOTO Menu_2 | Raturn to Fiber Test menu
7058 Key2_5:605UB Clr_screen
E 7060 60SUB Menu_S | Go to Spectral Attenuation menu
7062 Key2_B:G0SUB Clr_screen
7064 GOSUB Menu_4 I Go to OMA menu
7066 Key2_7: GOSUB Clr_screen
E 7068 GOTO Menu_3 Go to far Field menu
; Key? 8:605UB Clr_screen

7070
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- 7080 Key3_1:60SUB Clr_streen
g 782  GOTO Menu_1 I Return to main menu
g 7084 Key3_2:60SUB Clr_screen . '
§ 7086 G0TO Manu_2 \
B 7088 Key3_3:G0SUB Clr_screen
% 7090 CALL Fibertestt I Run Fiberload routine
i 7092 50T0 Manu_3
# 7094 Key3_4:60SUB Clr_screen
g 7096 CALL Fibertasts4 I Run Far Field (pinhole)
g 7098  GOTO Menu_3 '
B i 7100 Key3_5:605UB Clr_screen
g 7102 CALL Fibartest3(0) I Run Far Field (edge)(@=new test)
3 7104 GOTO Menu_3
I 7106 Key3_6:605U8 Clr_screen IRetrieve data
7108 Source_flag=FNDatasource IFirst determine data source
7110 CALL Cleardisplay IClear data query from screen
; AR YA CALL Fibertest3(Source_flag) IRaview past data
: 7114 GOTO Manu_3
7116 Key3_7:605UB Clr_screen
- 718 GOTO Menu_3
; 7120 Key3_8:60SUB Clr_ screen
" 7122 GOTO Menu_3
. 7124 |
7126 1Fourth menu branches.
- 7128 Key4_i: GOSUB Clr_screen IReturn to main manu
7130 GOTO Menu_lI
7132 Keyd_2: GOSUB Clr_screen ISelect this wavelength range for next DMA test
7134 Specwaves("8@@ TO 1798 STEP "BVALS{(Curr_wave_step))
! 7136 CALL Fibartest2(®) 1Source_flag=0; run new test
; 7138 GOTO Meru_4
f 7140 Key4_3: GOSUB Clr_screen
i 7142 Specwaves("1800 TO 2698 STEP “BVAL$(Curr_wave_step))
i - 7144 CALL Fibartaest2(9) 1Source_flag=0: new test
H 71486 GOTO Menu_4
i - 7148 Kay4_4: GOSUB Clr_screen
% 7150 Specwavas("2700 TO 4000 STEP "8VALS(Curr_uave_step))
i 1 7152 CALL Fibertest2(0) ISource_flag=0; new test
§ _ 7154 6NT0 Menu_4
£ 7156 Key4_5: GOSUB Clr_screen
% - 7158 Specwaves({ "800 TO 4000 STEP "dVAL$(Curr_wave_step))
. 7160  CALL Fibartest2(@) ISource_flag=0; new test
Lo 7162 GOTO Menu_4
7164 Key4_B6: GOSUB Clr_scraen IRetrieve data
% ;i 71686 Source_flag=FNDatasource IFirst determine data source
4 7168 CALL Cleardisplay IClear data query from screen
4 ) 7170 CALL Fibertest2(Source_flag) IReview data from within test
: ?‘ — —57172  RETURN ©mtn  (Acon
y i 7174 Key4_7: GOSUB Clr_screen
7176 Curr_wave_step=FNGetint("Enter new wavelenath stepping increment (20-299
;{ y: ",10,200)
A 7178 GOSLUB Clr_screen
H 7180 GOTO Menu_4
: 7182 Key4_8: GOSUB Clr_screen
§ 7184 First=FNGetint("Enter First Wavelength (600-4000 nm): " 620,4000)
= 7186 Last=FNGetint("Enter Last Wavelength (600-4000 nm): " ,600,4000)
s 7188 IF Last{First THEN
- 7190 Temp=First
: ! 7192 First=Last
T < 7194 Last=Temp
3 7196 END IF
xE l 7198 Specwaves(VUALS(First)8” TO "8UVALS(Last)d" STEP "BUALF{Curr_wave_vtop))
< Lol GOSUR Clo scoepn
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i 7210 KeyS_1: CALL Cleardisplay IRaturn to main menu
7212 GOTO Merid_1 .
- 7214 —RETURN .
E 7216 Kayh_ 2: CALL Cleardispldy IWavelength range for nert test
7218 Spacwavas{ "800 TO 1798 STEP "J{VALS(Curr_wave_step))
7229 CALL Fibertest!i(Q) tSource_flag=0: run new test

7222 6070 Menu_ 5

7224 KeyS_3: CALL Cleardisplay

7228 Specwaves{ "1800 TO 2698 STEP "&VALS{(Curr_wave_step))

7228 CALL Fibertest!(Q) !Source_flag=0i new test
7230 GOTO Manu_5

7232 KeyS_4: CALL Cleardiszplay

7234 Specwaves( "2700 TO 4002 STEP "3VAL$(Curr_wave_step))

7236 CALL Fibertest?!(Q) 1Source_flag=0; new test
7238 GOTO Menu S

7240 KeyS5_5: CALL Cleardisplay

*;;g
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> : 7242 Specuavas( "800 TO 4000 STEP "BVAL$(Curr_wave_step))
H 7244 CALL Fibertest!(@) |Source_flag=0; new test
72486 GOTO Menu_5
T 7248 Key5_B: CALL Cleardisplay IRetriave data
i 7250 Source_flag=FNDatasource IFirst determine the source
; 7252 CALL Cleardisplay iClear data query from screen
; 7254 CALL Fibertesti(Source_flag) IReview data from within test
‘ J1266  RETURN Aol 11w 7
. 7258 Key5_7: CALL Cleardisplay
7260 Curr_wave_step=FNGetint("Enter new wavelength stepping increment {(20-200

e ", 10,200)

7262 CALL Cleardisplay

7264 6070 Menu_S

7266 Key5_8: CALL Cleardisplay

7268 First=FNGatint{"Enter First Wavelength (500-4000 nm): " ,600,4000)
7270 Last=FNGetint("Enter Last Wavelength (600-4020 nm): " ,600,4000)
7272 IF Last<First THEN

7274 Tamp=First
- 7276 First=lLast
7278 Last=Tamp

) 7280 END IF
i D 7282 Specwaves{VALS(First)&" TO "8VAL$(Last)&" STEP "SUALS(Curr_wave_step})
7284 CALl Cleardisplay

ey

i 7286 CALL Fibertest! ISource_flag=0: new test
. B 7288 GOTO Menu_5
¥ 7290 |
4 7282 | This part of the subroutine clears the screen:
‘ 1 7294 |
i 7296 Clr _screen; !

o 7298 OFF KEY ~

; 7300  DISP " "

7302 QUTPUT KBD USING “#,K"3"K"

7304 GCLEAR

7308 RETURN

7208 |

7310 | This part of subroutine prints the current time and date on the menu:
7312 1

7314 Update_time:Dates$=FNTimedate$

7316 CONTROL CRT,1:5

7318 CONTROL CRT,0:65S '

7320 QUTPUT CRTiDates[! ,P0S(Dates,” "I

7322 COGNTROL CRT,146

7324 CONTROL CRT,0:16%

7326 QUTPUT CRTiDates(POS(Dates,” ")*1 LEN(Dates)]
7328 GOTO Update time

'
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WINDOW @,190+RAT10,0,100

FOR Delta=@ TO .8 STEP .8
MOVE Delta*RATIO0/1.3,12+Delta
DRAW Dslta=RATIO/1.3,92-Dslta
DRAW 122RATI0/1.3,92-Dsalta

IMOVE @,-3
1DRAW 0.8

IDRAW 111+RATIO/1.3,0

IDRAW 0 ,-8

I0RAW -111#RATIO0/1.3,0

MOVE 121+RATIO/1.3,92-Delta

DRAW (130-Delta)*RATIO/1.3,92-Dalta
DRAW (130-Dalta)*RATIO/1.3,12+Dalta
DRAW Delta*RATIO/1.3,124Delta

NEXT Delta
CSIZE §,.60

FOR Delta=@ TO .3 STEP .
MOVE 10.5#RATIO/1.3,90
IMOVE Deltas#RATIO/1.3.0

LABEL Titles
NEXT Delta

| Time, date, and titla:

CONTROL CRT,145
CONTROL CRT,0:58
QUTPUT CRT;"DATE:
CONTROL CRT,1i8
CONTROL CRT,2:59
OUTPUT CRT;"TIME:
CONTROL CRT,1:7
QUTPUT CRT USING
CONTROL CRT,1:8
GOTO Box_end

Draw_box2:

Ry RN TRV 5yt A SRR s st <y e

e

iy “4"’4"! WW‘E”WMWMW e

GINIT

Headimage

10raw background for Fiber Tests Menu

WINDOW @,100+#RATI0 0,100

FOR Delta=@ 7O .8 STEP .8
MOVE Delta#RATIO/1.3,12+Della
DRAW DeltasRATIO/1.3,92-Delta
ORAW 40+RATIO/t.3,92-Delta

IMOVE @,-3
10RAY @ .8

1DRAW S50+RATIO/1.3,0

IDRAW @ ,-8

IDRAW -S@+RATI0/1.3,0

MOVE 90+RATIO/!.7,92-Delta

DRAW (130-Delta)*RATIO/1.3,32-Delta
DRAW (130-Delta)*RATIO/1.3,124Delta
DRAW Delta#RATIO/1.3,124Delta

NEXT Delta

FOR Delta=0 10 .3 STEP .05

CSIZE 7
MOVE 0,93

IMOVE DeltasRATIO/1.3,Delta
LABEL "FOA-20200"

CSIZE 4
MOVE 95,93

IMOVE Delta+RATIO/1.3,Delta/to
LABEL “"PK - ULPI"

NEXT Nelta
CSIZE 5,.58

FOR Delta=0 T0O .3 STEP .
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| Time, date, and title:
CONTROL CRT, 115
CONTROL CRT,0:59 .
QUTPUT CRT:"CATE:" ‘
CONTROL CRT, 146
CONTROL CRT,2358

OUTPUT CRT;"TIME:"
CONTROL CRT, 147
QUTPUT CRT USING Headimage
CONTROL CRT, 138
G070 Box_end
7434 |
- 7436 Draw_box3: IDraw background for Far Field menu
£ 7498  GINIT '
- 7560  WINDOW @,100+#RATIO 0,100
o 7502  FOR Delta=@ TO .8 STEP .8
S F 7504 MOVE Delta*RATIO/1.3,12+Delta
Z 1 7508 DRAW Delta*RATIO/1.3,92-Delta
7508 DRAW 42#RATI0/1.3,92~Delta
3 7510 IMOVE @,-3
i 7512 IDRAY 0,8
P 7514 IDRAW 48+RATI0/1.3,0
. 7516 I0RAW 0,-8
e 7518 IDRAW -48*RATI0/1.3,0
: 7520 MOVE 80+*RATI0/1.3,92-Delta
: 7522 DRAW (13@-Delta)*RATIO/1.3,92-Delta
7524 DRAW (130-Delta)*RATIO/|.3,12+Delta
7528 DRAW Delta*RATI0/1.3,124Delta
i 7528  NEXT Delta

7530 CSIZE 5,.58
7532 FOR Delta=@ TO .3 STEP .2

7534 MOVE 45.0*RATIO/1.3,90
7536 IMOVE Delta*RATIO/1.3,0
7538 LABEL Titles

- 7540 NEXT Delta
7542 | Time, date, and titla:

B 7544  CONTROL CRT,135
)} 7546  CONTROL CRT,@;59
§ 7548 OUTPUT CRT;"DATE:"
§ I 7550 CONTRQOL CRT,1:6
L § 7552 CONTROL CRT,2:59
g 7554  QUTPUT CRT;*TIME:"
# 7556 CONTROL CRT , 136
¢ !E 7558 QUTPUT CRT USING Headimage
% 7560 CONTROL CRT,1:8
) & ) 7562 GOTO Box_end .
: IE 7564 |
e 7566 Draw_box4: 10raw background for DMA menu
é 7568 GINIT
1 7570 WINDOW @ ,100+RATIO0 0,100
lé i 7572 FOR Delta=@ 10 .8 STEF .8
S 7574 MOVE Delta*RATIO/1.3,12+Delta 1Go to lower left corner of screen
,§ . 7576 DRAW Delta*RATIO/1.3,92-Delta IDraw line up left side of screen
§ % 7578 DRAW 20+RATIO/1.3,92-Delta 1Draw right, towards middle, top
- = 7580 IMOVE @,-3 IMove down a bit .
53 | 7582 IDRAW @ .8 IDraw up, 1. side of label box
3 7584 IDRAW 95#RAT10/1.3,0 IDraw right, over menu labe!l
7586 IDRAW @ ,-8 IDraw down, r. side of label box
7588 IDRAW -95+RATI0/1.3.,0 IDraw left, under menu label
7590 MOVE 115+RATIO0/1.3,92-Delta itlove to center/right of label box
7592 DRAW (130-Delta)*RATIN/1.3,82-Delta !Draw to right edge of scveen

7584 DRAW (138-Delta)sRATIO/1.3,1240elta 1Dray down right side of srrean
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7604
7606
7608
7610
7612
7614
7816
7618
7620
7622
7624
7828
7628
7630
7632
7634
7638
7838
7640
7642
7644
7646
7648
7650
76852
7654
7656
7658
7860
7662
7664
7666
7668
7670
7872
7674
7676
7878
7680
7682
7684
7886
7688
7649@
7692
7694
7896
76498
7700
7702
7704
77@8
7708
7710
772
7714
7716
7718
7720
7722
7724
7726

]

Draw_boxS:

PO OBt o W o il " e
MOVE 24.@*RATIO/1.3,90
IMOVE Dslta»RATI0/1.3.,0
LABEL Titleg

NEXT Delta

Tira, date, and title:

CONTROL CRT,138

CONTROL CRT 0189

QUTPUT CRTs"DATE:"

CONTROL CRT,1:6

CONTROL CRT,04589

QUTPUT CRT"TIME:"

CONTROL CRT,148

OUTPUT CRT USING Headimage

CONTROL CRT,1:8

GOTO Box_a&nd

GINIT
WINDOW @,100+RATI0 0,100
FOR Delta=0 TO .8 STEP .8

MOVE Delta+*RATIO/1.3,12+Delts
DRAW Delta*RATIO/1.3,92-Delta
DRAW 25+#RATIO/1.3,92-Delta

IMOVE @,-3

I0RAK 0,8

IDRAW 77+RATIO/1.3,0
IDRAW 0 ,-8

IORAW -77=RATIO/1.3,0

MOVE 102+RATIO/1.3,92-Delta

DRAW (130-Delta)*RATIOS!.3,92-Delta
DRAW (130~Dalta)+*RATIO/1.3,12+0elta
DRAW Delta*RATIO/1.3,12+4Delta

NEXT Delta

CSIZE §5,.58

FOR Delta=0 TQ0 .3 STEP .2
MOVE 26.5#RATI0/1.3,90
IMOVE Deltas*RATIO/1.2.0
LABEL Titles

NEXT Delta

Time, date, and title:

CONTROL CRT, 135

CONTROL CRT,@359

QUTPUT CRT;"DATE:"

CONTROL CRT,148

CONTROL CRT ,0:59

QUTPUT CRTy"TIME:"

CONTROL CRT,146

OUTPUT CRT USING Headimage

CONTROL CRT,1:8

Box_and: |

FOR I=1 70 4
IF BIT(Key_id,5) THEN

iMove to where title 15 to begtin

!Draw background for Spectral Attenuation menu

QUTPUT CRT USING Keyimagesl M&(Menu_num,6I)

ELSE

QUTPUT CRT USING Skeyimage;l M$(Menu_num, 1) ‘

END IF
NEXT 1
OUTPUT CRT
FOR I=5 T0 8

QUTPUT CRT USING Keyimage;I M${Menu_num,l)

MNEXT 1
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736 |

7738 SUB Sarialno .

TTIAG [F it R R R RN R R A RN F N R F BN R AR R R R R R R R R R R R AR R AR R R RN LR R R F R LR R RS
7742 | Ses Machins Seriadl Numbars ; :

TT44 |~ 248 EREERER LR R NGRS AR RSB E R R R R N R R E R F RN R RN R R R R R RN F N RS R R R R R R F R E R R R
7748 COM /Sysdatas Serial_num$ lasers(+) Filter flag,Filter(+*) Num_focus, Focu
g(#) Cutoff Low_wave High_wave,Det_switch

7748 |

7750 QUTPUT KBD USING "# K"i"K" .

7752 PRINT TABXY(5,10)s" Machine Serial Number: “"fSerial_num$

7754 |

7758 ON KEY § LABEL "PROCEED" GOTO Dona

7758 Waiter:G0TO Waiter

7762 Done:SUBEND

i

J“ N WY s e g e M e

AP A I L

L 7762
| 7754
Lo 7766 D&F FNGetint(Prompt$ Lo Hi) .
7788 FRRRRRERRRRERR AR RBRRRRERTERBRREIRERFHRR BB RAERRRRERRRRRRR AR R RN

7770 | FNGetint: for inputting integer values

TTT2 1=t s R R R R AR PR SRR R R R R R R RN R R R R AR R BB R R R IR RN R R R AR R AR R R PR~
7774 INTEGER Value,l

7778 DIM Inp%L801

77 |
7780 Prompts the user for an integer with the prompt Prompts.
7782 Data entry is forced to & positive integer within the range of

1
!
7184 I Lo & Hi, i{nclusively.
7786 !

7788 Gei_it:PRINT Prompt$;

7790 LINPUT Inp$

71782 Inp$=TRIMS(Inps)

7794 PRINT Inps

7796 IF LEN(Inp%)>5 OR LEN(Inp$)=0 THEN GOTO Bad_inp

e e - g e T g c——— —a— < o

gum——"

BR8£I T e T iy §

iy 7798  IF LEN(Inp$)=5 AND Inp$>"32767" THEN GOTO Bad_inp
: gj 7800 1=1
. B 7802  WHILE (I<=LEN(Inp$))
§ 7804 IF Inp$[I411<"0@" OR Inp$LI4113"8" THEN GOTO Bad_inp
: i: 7806 I=1+1
g 7808  END WHILE
' £ 7810  Value=VAL(1np$)
f i 7812 IF Value<Lo OR Value>Hi THEN GOTO Bad_inp
PoE { 7814  RETURN Value
; % 7816 Bad_inp:  PRINT
P 7818 PRINT "You must enter an integer value between "ilLo;
£ I 7820  PRINT "and "3Hi3", tnclusive.”
¥ 7822 PRINT
4 ) 7824  JOTO Get_it '
: j’ 7826 FNEND
§ 7828 |
7830 !

7832 DEF FNGrating{Wavaelen)

TAF4 I a R E R R SRR R AR R RN PR P R AR R AR R RN RN R AR NP R R AR RN RS AR RERR R RO AR R PR R P R
7838 | FNBratinolWavalan): This determines which grating is required for
7838 ! 3 wavelesngth specified in the calling routine,
TBAG I~ s ar st b a RN R R SR A RN E SRR AR R AR R R R R AR NP F RN R R PR A P AR R AR AR ARSI RS E R

7842 COM /Addition/ Curr_uave ,Gratings(+) ,Cur_grating Wave_stap

TR 2
"
R 255 . .
i «.}Fgmmmnwmw«m Frampong ol TSR THL
——

R (" o L

= 7844 INTEGER I
§§ 7846 !
3 7848 FOR I=Gratings(®) T0 1t STEP -1
7850 IF Gratings(I)<{=Wavelen THEN RETURN (I)

78582 NEXT 1
7854 RETURN (-1)! Unknown grating satting
7856 FNEND

ne [
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7866 | REQUEST ALIGNMENT RQUTINE )

TOEE [~ Rt R S R R R R R R R R R R T R R R R R R R R LR R R R R P R R R E R AR R KRN P R R R R R R N~
7878 | This routine gives tha uear the ontion of bypassing the altgnment.
7872 DISP "Do the fibar ends need to he aligned?"

7874 BEEP

7876 ON KEY 1 LABEL "YES" B0T0 Align

7878 ON KEY S LABEL "NO" GOTQ Done

7888 Infinitae:5070 Infinits

7882 Align: !

- 7984 CFF KEY

7886 QUTPUT KBO USING "# K"-"K"

7888 D1sP

7890 CALL Fibertyps

: 78492 CALL Inalign

LI 7834 CALL Outslign

7898 Dona: |

, 7898 OFF KeY .

o ) 7960 DIsSP

: . 74902 QUTPUT KBD USING "# K"j"K"

7904 SUBEND

R g FOIEPE A T T I £R A e
b oy -

o ——

, 7906 |
’ 7928 |
! 7910 SUB intt_foa_cntrl ,
' ‘ I Y Yy Yy S YA s
7914 | FOA-200@ rnew commends for IR detectors and multi-grating monochromator
7916 B R R IR S R T R Y Yy Y Y Yy TRy ¥

7918 COM /lopaths/ @Foal@00,BEQgb205,8Tek7854 ,@Bnedelay ,Printer_add
{ 7920 COM /Addition/ Curr_wave ,Gratings{*) Cur_grating,liave_step

1
‘ 7322 !
' 7924 CALL F2000send("INZ SEL -4008 -RANGE | 4Q00 +RANGE ! >MTABR",!)
7926 !
! 1828 NOTE: the routires below are written in FORTH, the native operating
7938 system for ths 7-80 processor card incide the FOA~2000 control bo..
i 7932 For more information, see a text on the FORTH language.
7324
7536 Change the moncchromator's motor table to reflect the different mono.
R 7938 ' M+ | changes the motor step routine’s address to run the mono 1n
) 7940 the other direction.
) 7942 1 MPY ! 1s the multiplicative display scaling factor,

]
1
]
]
!
]
I
- 7444 P12 DIV ! (s the display scaling divisor, DIV uill chonge with the
' !
1
1
!
|
]
!
]

' 7946 selectad gratinos (see the GRAT? commands below). This one is
- 7948 the value for grating #1.
7850 -32000 FTARG ! is the distance to lool baclwards (in motor steps)
;i 7352 for the optical sensor edge when trying to locate the monachrom's
; 7954 zero order window.
, , 7956 YMTAB copies the data into the permanent motor:table
?“ 7958 ~32700 -RANGE ! allows the moves in complete range forward and bocl .
: 7962 !
7962 CALL F20QQsend( "WAY SEL ' M+ DIR ' 1 MPY ! 12 DIV ! ~120P" FTARG | MTAB
")
g 7964 CALL F2000send("WA' SEL -32700 -RANGE ! 32700 +RANGE ! 1 SENS ! MTAB" 1
. )
- 7966 !
B s *g 7968 I B SCX ! allows us to define the new commands below
5 § Z 797¢ CAcl F2000send("@ SCX 1" ,1)
: il 7972 !
iy 7974 ! Since theg computer does not yet know what grating the monochromator
= E 7976 I'1s turned to, set current wavelength to -1 (uninoun)
2 7978 !
- 7986 Cur_grating=0
5 ' 7982 Curr_wave=-1
7984 !
7006 P Nafina dhn acatieme gnetallad 1n the ryndan
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79494 Gratings{2)=1800 | grating 2 for >=1802 nm but <2700 nm
7996 Gratings(3)=2700 | grating 3 for >=22700 nnm .

7998 ! s

goen | Sat dafault wavelength gtep for spectral atten. & diff. modal atten.
82e2 !

g0e4 Wave_step>ll

8006 !

8068 The new tommand MARKSTART is a dummy to marl where the nuw commands
gata start in RAM. If this routine has already been called, then we

!
|

go12 ! will recovaer the RAM already used by FORGETting the dafined ccommands
|
!
]

got4 and ra-~defining them. If this routine hasn't been called yet, than
gete FORGET MARKSTART will produce, an error., This 1s O¥, but we can't
8018 use the F200Qsend routine, since it will trap the :zrror.

8020 !

8022 QUTPUT @F5a20001 "FORGET MARKSTART"

8024 Wait: Statbyt=SPOLL{@F0a2000) ITHIS WILL THROW AWAY TH' ERRQOR ON POWER-U
P

8926 IF BIT(Statbyt ,4) THEN Wait

8028 CALL F200@send(”: MARKSTART :",1)

8036 !

8032 ! This is the zero order find routine for the monochromator

8034 |

8e3s CALL F2000send(": FINDSY LOC @ BO OVER +- - GOTO @ LOC ! FTAPG @ DARK IF
MER7? THEN LOC @ ", 1)

8038 CALL F2000send("12@ OVER +- - LIGHT IF MER?7 THEN :FOUND RESEL ;" ,1)

8040 CALL F200@send(": FINDSS @ LOC ! 40 LIGHT IF -4@ LIGHT IF MER7 THEN THEN
@ LOC ! FTARG @ *,1)

8042 CALL F2000send( "DARK IF @ LOC ! FTARG @ DARK IF MER7 THEN THEM FDLY @ MI
NDLY ! FINDBSY 3°,1)

8044 CALL F20@0send(": OSEEK WAV SEL FIND88 @ FOUND I ", 1)

8048 !

8048 | These ara the commands to set the controller to understand the grating
8052 I it's trying to run, GRAT! {s the command for grating #1, etc.

8052 !

8054 CALL F2Q00send(": GRAT! WAV SEL 12 DIV t MTAB ;" ,1)

8056 CALL F2020send(": GRAT2 WAV SEL. B DIV t *MTAB ;" 1)

8058 CALL FZ2@@0send(": GRAT3 WAV SEL 3 DIV ' :MTh. " ,1)

8060 !

8062 ! The command CUTLOC converts motor s’ .ps into wavelength. THIS SHCULD
8064 | NOT BE USED OVER GPIB1UITIUHI

89066 !

n

8068 CALL F2000send(": CUTLOC DIV @ DUP 0= IF DROP ELSE / THEN MPY @ DUP 2= I

F DROP ELSE # THEN 3" ,1)

3079 !

8072 I The command CUTWAVE converts wavelength to motor steps. THIS SHOULD
8674 I NOT BE USED OVER GPIBtE(IITI .

2076 |

8078 CALL F2000send(": CUTWAVE MPY @ DUP @= IF DROP ELSE / THEN DIV € DUP 0=
IF DROP ELSE = THEN ;" ,1)

8080 !
8082 The command GETNEARWAYV moves the mono near the wavelength desired.
8084 If the wavelength is too far away, it wil)l need to be called

|
]
2086 | more than once. If an error occurs, GEDTNEARWAV returns zither |
!
1
1

8088 or -1, If 1t needs to be called again, {t returns @. If tt doesn't
g8a9e need to he called again, it will return -88,

8092 THIS COMMAND SHOULDN'T BE USED OVER GPIB!I'!HI

8094 !

8096 CALL F20@@send(": GETNEARWAV LOC @ CVTLOC - DUP ABS 650 > IF LOC & CVTLO
C SWFP @< IF BS@ - ELSE " 1)

3098 CALL F2000send("65¢ + THEN CUTWAVE DUP DUP 32000 » IF DROP DROP 1 ELSE -
2002 < IF DROP | ELSE " ,1)

3190 CALL F2000send("MOV IF MER7 1 ELSE O THEM THEM T "' 1 F DROP -89 THENM

e T o e



H WEYSLSIIYGLIL ALVl UANY VU LIS Lub b LIEY i SR 1

! ,

CALL F2000send{": WAVE WAV SEL 20 @ DO DUP GETNEARWAV DUP -88 = " ,1)
CAall F200@send{ "IF DROP @ LEFAVE ELSE IF 1| LEAVE THEN THEN LOOP ", 1)
CALL F2000sand("IF DROP ELSt CUTWAVE MOV IF MER7 FTHEN THEN ;" ,1)

!

| Thesa tuwo GPIB commands, GERMAIN and INSB, select one of the two

| detectors on the bench

|

CALL F200Qeesnd(": GERMAIN HIGH 1" ,1)

8126 CALL F2000send(": INSB SILICON APDET ;",1)

3 grrme
w
ra
fee]

! ;
8130 CALL F2000sand(": DELAY @ DO 255 @ DC LOOP LOOP ;" ,1) ’
. 8132 1CALL F2000send(": GRELS BS! SEL 1000 MINDLY ! {OC @ 3 AND ", 1)
il 8134 1CALL F2000send(” DUP LOC | SWAP - GOTO >LEDS ;" ,1)

8136 CALL F200Qsend(": GREL BS! SEL MINDLY ! LOC @ 3 AND " ,1)
8138 CALL F2000sand(" DuP LOC ! SWAP - GOTO >LEDS ;",1)
8140 CALL F2000send(": TURN 70 1000 GREL 432 50 GREL 32 DELAY -40 100@ GREL ;

gt42 CALL F200@send(": 1701 QAU SEL 24 DIV | >MTAB " ,1)

8144 |
| 8148 I Disable definition of new forth words
8148 !
8150 CALL F20Q0@send("t SCX 1" ,1)
8152 DISP
8154 SUBEND
8156 |
3158 i
8160 SUB Ffnormalize(Data_flag$)
8162 | ER LR BB AR R RR AR RNE SRR RN LR LR RRFRRE AR BB R B PRI RRERPRRRAERRAL R RE R R R E PR
8164 | NORMALIZE FAR FIELD DATA: Normalize the farfield pattern with respect
8166 ! to the maximum detected signal.
8168 !—**Il**li{}****l-lﬁli}!il*!*l}{l!!!l{*!*l*ll*l***!l*li*!’l!!ll#**!%!fll}»

- 8170 COM /Farfield/ Ffieldval{#) Num_points Farfield(#) Ffield_1d$
; 8172 COM /Fftempdata/ Ffrawdata(+) Ffdiffdata( ) ,Ffsmoothdata(+)

81786 INTEGER I,J
8178 REAL Maxval

8182 Maxval=-32767

iﬁ 8184 CALL Rundisplay("Normalizing far~field pattern.”)
H 8186 |
8188 | Determine which data set to normalize, then do it.
8190 |
;: 3192 IF Data_flag$="RAW DATA" THEN
8194 FOR I=1 TO Num_points
. 8196 IF Farfield(I,!)>Maxval THEN Maxval=Farfield(I, k1)
? g198 NEXT I ;
: 38200 FOR I=1 TO Num_points i
8202 Farfileld(I,1)=Farfield(I, 1)/Maxval §
i 8204 NEXT 1 3
‘i 2206 END IF g
§ 8208 ! § _
& z 8210 IF Data_flag$="0DIFF" THEN gig
2 E 8212 FOR I=1 TO Ffdiffdata(q,d) LS
8214 IF Ffdiffdatal(I,!)>Maxval THEN Mexval=Ffidiffdatal(l, 1) i
8216 NEXT I

8218 FOR I=1 TO Ffdiffdatal@,0)

8220 Ffdiffdata(l, i)=Ffdiffdata(l, t)/Maxval
ga22 NEXT I

END IF

A T T T AT AR Al W ottt A0 T S ol W o
w
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8228 IF Data flag$="SMOOTH" THEN §
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8238
8240
8242
8244
8248
8248
8250
8282
8254
8256
8258
8260
8262
8264
8266
8268
8270
8272
8274
8276
8278
8280
8282
8284
8286
8288
8290
8282

Ffsmoothdatall ,t)=Ffsmoothdata(l, 1 )/Maxval
NEXT I .
END IF : .
SUBEND :
[
i
SUB Ffdiff

!+!§***{§I!*ill***’*!Q!QI**!*!‘“‘l*l*i*‘*l‘*!ill****lﬁlDll!l)’l!llilll*ll{-

! Ffdiff: Differentiates integrated farfleld pattern that is

t derived by the knife-edge technique (see note balow).
!-**!****i*l*ilill!l*!!*{-*il‘l***l*Q***Q‘!i**i****“*}****&&**l*l!i{*}*!E*-—
I This routine is used to differentiate the farfield pattern with raspect
| to sin{theta). Note that differentiation should actually be with

| reaspect to the vertical scanner position, but the above method is

! pquivalent (and simpler) because there is a linear relationship betusen
| the scanner position and sin(theta), and we are not interested in the

I magnitude after differentiation-since we will normalize anyuay.

I Also note that this routine tales the negative derivative due to the

! physical motion of the farfield scanner (see the RAW data ploat).

1

COM /Fftempdata/ Ffraudata(»*) Ffdiffdatal(+) Ffsmoothdatal(»)
INTEGER 1

CALL Rundisplay("Differentiating far-field pattern.")

FOR I=2 TO Ffrawdata(@,®)

Ffdiffdatal(I~1,0)=Ffraudatal(l, Q)
Ffdiffdata(I~-1, ! )=~(Ffrawdatal(l,t)-Ffrawdatal(l-1,1))/(Ffraudatall @)~

Ffrawdatal(Il-1,0))

8294
8296
8298
8300
8302
83504
8306
83a8
8310
8312
8314
8316
8318
8320

8322

8324
8326
8328
8330
8332
8334
8336
8338
8340
8342
8344
8346
8348
8350
8352
8354
8356

NEXT I
Ffdiffdatal(9,0)=Ffrauwdatal(,®} ! IReduce the number of points by 1
!
SUBEND
{
t
SuUB Ffoorrect
|+*l*l*l§*‘!'**l§‘i***&!l*l'll!l’l!l‘l*i!}***’*!*F*I**Ql*l!*i!ll!ﬁ [T ER N XS
I FFCORRECT: This corrects far-field measurements for CQS(PHI)
IR BB RRRRRRERRRRRRRRLRRRAR BB RN RPN RERRRERERRBERBERA BRI RENRERIRBRP RS
]
COM /Fftempdata/ Ffraudata(s) Ffdiffdata(») Ffsmoothdatal(#*)
1
INTEGER 1
REAL Sintheta

CALL Rundisplay{("Correcting far-field pattern.”)

FOR I={ TO Ffdiffdata(2,0)
Sintheta=Ffdiffdata(l ,g)
Frdiffdata(l, 1 )=Ffdiffdatal(l,1)*5QR{1-Sintheta*Sintheta)
NEXT 1
!
SUBEND
|
!
DEF FNGetffuwave
!+*~ll§l!l"!l’l*lllﬂl‘!ﬂlQ*ll*l!}!!*!!lil’****ll**&l*l!l**’ll!k!li‘ll!#‘!ll-+
| FNGetwave: this function asks the operator for the wavelength for
! the farfield scan.
!-Ii*i‘*l&lll**&l(lﬁll*i&!lrhllllg#ltati!!l;vvvi!vdiarlivlvlb;avoon!!l!!&u

COM /Sysdata/ Serial_num${40),Lasers(*) Filter_flag,Filters{s) Num_focus

,Focus(+) Cutoff ,Low_wave ,High_wave ,Det_switch

ey

POTSIT TARVY/ L 1y, »
R

— [ — R DRl T
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8364 1

8266 ! i

8368 SUB Align(Axis$,Step_len,Fail_fiag,Min_factor Accuracy)

8370 g+*******§Q**§Q§§Q4{§;Q&1Q§Q§§Q§*iui;;}*}i{li**!;f{;fl;:}****a;**;;r;;&**+
8372 | FIBER ALIGNMENT MODULE . 3/8/90 é
8374 - sttt B E R R R R R R R N RN R R R R R R R AR AR R R R AR R R RN P RE R AR R R A S LR £ P H
8376 ! This module is called by both Inalign and Outalign. It is responsible
8378 | for the alignment of a single axis only (specified in the call),

8380 |

8382 COM /Align_read/ Reading

: 8384 REAL Signall

= 8386 INTEGER Position,Step

s S B
[y !

R
Pasmpn

PR varA——
Srowsea f

ME X e e b st e ey < e 4 cn

. 8388 !

A 8390 Step=ABS{St&p_lean) {Store the absolute value of step

£ 8392 Maxdllowed=.3 . 1300 mVU maximum allowable signal
3394 Att=0 ) IStarting attenuator setting

N 83986 PRINTER IS CRT IPrint out table headings

8398 PRINT " "
8400 PRINT " *
8402 PRINT * "
8404 PRINT USING "7X,7A,6A,3X,14A ,4D"¢"AXIS =" Axis$,"Step length =" ,Step_len

e

[

8406 PRINT " "
8408 PRINT USING "4X,10A,9X ,6A4,8X,8A"i"status" ,"signal” ,"position”
8410 PRINT " memmmm e e e e e "
8412 | Dafine aris and initialize:
8414 CALL F2000send(Axisslt POS(Axis®,"~")-118Axis$(POS(ARisS,"~")+13118" COU
PL")
8416 |
8418 Start: Position=0 tCome back here only if signal greater than Maxallowed.
8420 Reading=FNVoltmeter(Accuracy) tGet a reading from the 5205/7
3422 PRINT USING "4X,10A,8X ,M.DDDDDD,8X,0DDD.0"; "INITIAL" ,Reading,Position
8424 IF Reading>Maxallowed THEN IMake sure S205/7 isn't saturated
3426 GOSUB Set_attn
8428 GOT0 Start
. 8430 END IF
8432 !
- 8434 Signall=Reading 1Store initial signal before moving
1 8436 Positioni=Position land inttial position in case it's max
: 8438 Position=Position+Step_len 'Increment position by step length
: g 8440 IF Position<-80@ OR Position:B8@0 THEN GOTO Failure IKeep in range
- ié 8447 CALL F2000send(VALS(Position)8" "&Axis$,!1) IMove to the new position
;o 8444 PRINT * Checking direction”
B 8448 Reading=FNUoltmeter{Accuracy) tcet another reading from the SZ0G/7
i g? 8448 PRINT USING "4X,11A,7X,M.DD0DCD,8X ,0DDDD.0"s"FIRST STEP" Reading,Fosition
) 8459 IF Reading>Maxallowed THEN IAgain chech for saturation
. 84582 GOSUB Set_attn ’ J
B 8454 GOTO Start }
. iz 8456 END IF :
3 8458 | %
é [ 8460 | If the signal is getting stronger, lFeep going in this direction. %
[ 8462 | If not, reverse directions and start on the other side of the 1t i
Pt 9464 | point. e
P 8466 ! 3
b 8468  IF Reading<Signall THEN %
FR. 8470 PRINT * Reversing direction"
¥ 8472 Step_len=-Step_len IStep in the other direction ?
8474 Posittion=Positiont+Step_len Move back to original poasition
f 8476 CALL F2000send(VAL$(Position}&" "BAxis$, 1)
8478 ELSE
3480 PRIMT " Direction ohkay”
' 8482 Signalt=Reading IStore a new max« value
3484 Positionl=Position tand corresponding position
aon I AIS I § o
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?ALL F2000send(VALS(Posttion)8" “"8Axis$ 1) .

| Now gtart looking for tha éignal to begin decreasing again,
! indicating that we have passed the maximum leval.:!
1
Reading=FNUoltmeter{Accuracy) lGet a reading rfrom the 5205
IF Reading>Maxallowed THEN ICheck again for saturation
GOSUB Set_attn
GOTO Start
END IF
PRINT USING "4X,10A,8X ,M.DDDDOD,8X,DDDD.D"5"MAX SEARCH" ,Reading,Position
|
IF Reading>Signall THEN
PRINT * Signal still increasing"
Signalt=Reading tAnd put the new level in register
Positionl=Position 'As well as its position
GOTO Loopt
END IF
|
I If signal is decreasing, keep moving past the peak until signal is
| some percentage of the max value to avold peaking on a noise spile!
!
IF Reading>Min_factor+*Signalt THEN GOTO Loopt
CALL F2000send(VALS(Positionl)&" "8Axiss, 1) tMove to max position
Reading=FNVoltmeter(Accuracy) IRe~-confirm max signal
PRINT USING "4X,12A,8X,M.0DDD0DD,8X,00DD.D" s "FINAL" ,Reading,Positiont
!

CALL Setscale(Accuracy , Reading)

1Signal still increasing

BEEP
CALL Cleardisplay
SUBEXIT »
|
Set_attn:Att=Att+! IChange attenuator to raduce signal
IF Att>4 THEN . 'Have we run out of range?
BEEP ' 11f so then error
QUTPUT KBD USING "#,K"j"K"
GCLEAR

CONTROL. CRT,1:10Q
QUTPUT CRT:;"ALIGNMENT DIFFICULTIES"
QUTPUT CRT;"Signal greater than "BVALS(Maxallowed)®" volts: too great

propar alignment.”
Hang_over: GOTO Hang_over

ELSE
CALL F200@send(VALSCINT(ALL)IB" ATTENUAT" 1)
END IF

GOTO Start v
]

Failure: Fail_flag=!

SUBEXIT
SUBEND

|

SUB Cleardisplay
QUTPUT KBD USING "# K"i"K"
GCLEAR

SUBEND
1

SUB Steptest(AxisS)

!+*!llll!l#lli’*'.’l&i'lll*iDQ'!*‘IQ!!!Q'!Q’*I!!!l’*l!!ID’{IFQ!!*!¥7!”lil'}

STEPTESTY 3/8/9¢
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8624
8626
8628
8632
8632
8634
8636
8638
8640
8642
8644
8646
8648
OuUPL™)
8650
8652
8654
8656
8658
8669
g8g6e2 L
8664
8666
8668
8670
8672
8674
8676
8678
8680
89682
684
8686
8688
8630
8692
8694
8696
8688
/700
8702
8704
8706
8708
8712
8712
8714
8716
8718
8720

nean
Uide

8724
8726
8728
B730
8732
8734
8736
8738
8740
8742
2744

o

§ jocd S LEIh aof & titw JUWET BOUDL VAW §ataxb, wpis B F T Y ’
! All parameters should be specified in motor steps .whxch are fm1\c ag
| large 4s displayed on thae front panel for the x and y axes, and are in
I the ratio of 10:8 larger for the z axis. Front panel reads in microns,
!~§!iii*l~*l!’lli&*§*lﬂlil'l-l-!l*!!***ilii!iii***ll!*!i**«llli!!{i!ifll{{lll-}l-i—
!

CALL F200@send(VALS(2)&" ATTENUAT", 1)

CALL F200@send("XMIT CHOP-ON SPOT-IN")

CALL F2000send{"GERMAIN VOUT FF-0UT TARGET~QUT")

Step=50

PRINTER IS PRT

FRINT " "

PRINT " AXIS =" Axiss$

CALL F2020send(Axis$l! POS(AxXis®,"~")-118Ax1s$[POS(Ax{sS,"-"+13118" C

PRINT "
PRINT USING "1QA,2X,10A"$"POSITION" , "SIGNAL"
Position=-700
CALL F200Qsend(VALS(Position)&" "&Axis$, 1)
I Hang_it: 607G Hang_it
]
oopsy: IF Pasition{=600 THENM
Reading=FNUoltmeter{.1l)
PRINT USING "DDOD.D,5X ,M.DDDDODD"sPosition,Reading
Position=Position+Step
CALL F2000send(VAL$(Posittion)d” "&Axis$,1)
G070 Loopsy
END IF
Position=0
CALL F2000send{VAL${(Position)&" "&Axiss,l)
PRINTER IS CRT
SUBEND
]
!
SUB Inalign
|-(-!!!**l*l*#*i!il*!&****i**&l*&ill**i**i**!*l’l!li“****!*ll*!!‘l!{l#**{¢§§+
I INPUT AUTO~-ALIGNMENT MODULE 3/8/90
!—*l’****Iﬁ***!!il!*l**l‘***l**}i’-!l}*ll*l*l**l*l*’*!*l**%l*l!**i’!“*«f&‘l#ll—
|
COM /Align_param/ Ap(+) lAuto-alignment parameters set by FIBERTYPE
COM /Align_read/ Reading

REAL Sig_change
INTEGER Tridl_no
DIM Sig(1@)

CALL Rundisplay("Input Auto-Al.gnment in progrese.")

I Test to see if the fiber type has been set.

IF Ap(@)=0 THEN CALL Fibertype

! Initialize paremeters:
Rough_dx=Ap(1) {Step stza for rough alignment
Rough_dy=Ap(2)
Rough_dz=Ap(3)
Fine_dx=Ap(4) {Step size for fine alignment
Fine_dy=Ap(5)
Fine_dz=Ap(8§)

Rough_min=,85 1Search past the peal for this pecrcent of mad pouwer
Fine_min=.98 I1Same for fine (change In conjunction w. accuracy?
Rough_acc=.2 lAccuracy used in calling EG&G 1n rough alijn
Fine_acc=.1 lAccuracy for fine (change w/Fine_min!

Totml nn=h

T —

-




ke

8754d IF Rough_dx=20 THEN PRINT TABXY{(5,6):"Fiber diameter of 5@ microns 1s as
slimed, " .

37586 IF Rough_dx2326 THEN PRINT TABXY(5,6);"Fiber diameter of 85 microns 15 as
sumad, " )

8758 IF Rough_dx=40 THEN PRINT TABXY(S5,6):"Fiber diametecr of 100 microns is a
ssumed."” ‘

8760 IF Rough_dx=60 THEN PRINT TABXY(5,8);"Fiber diameter of 15@ microns 1s a
ssumed, "

8762 WAIT 2

8764 CALL Rundisgplay(" "}

s
e

8766 |
; = 8768 | Begin the alignment loop. Come back in the avent of failure in z.
8770 Ratry: IFirst initialize loop parameters and set up system

8772 OFF KEY

8774 Trial_no=Trial_not!

8776 Fail_flag=0

87178 PRINT TABXY(60,1@);

8780 PRINT USING "1BA,DD";"Inalignh & " Trial_no

8782 CALL F2000send{"XMIT LED LED-ON CHOP-ON SPOT-IN")

ipwony

h
[ Sp——

E 8784 CALL F2000send("GERMAIN VOUT FF-OUT TARGET-OUT")
| 8786 CALL F2000send("STAGEQ" ,1)
8788

n ety g 2l g e
»
4

: 8792 | alignment parameter. If it fails, do the alignment manually.
-2 8794 1
8796 CALL Align("IN-X" Rough_dx,Fatl_flag,Rough_min,Rough_acc)
87498 IF Fail_flag=! THEN Failure

8800 caLL Align("IN-Y" Rough_dy,Fail_flag,Rough_min, Rough_ace)
8802 IF Fail_flag=! THEN Failure

8804 CALL Align("IN-Z" ,Rough_dz,Fail_flag,Rough_min,Rough_ace)
8806 IF Fail_flag=! THEN Failure_:z

8808 CALL. F200@send("STAGEQ" , 1)

!

- 8790 | Rough align each axis. After each alignment call, check the
: I
]

g81Q |

8812 | Now, fine align each axis. Again, test alignment parameters and
8814 1| do the alignment manually if any parameters are not met.

8816 |

P

3818 CALL Align("IMN-X" Fine_dx,Fai1l_flag,Fine_min,Fine_acc)
8820 IF Fail_flag=1 THEN Failure

8822 CALL Align("IN-Y" Fine_dy,Fail_flag,Fine_min,Fine_acc)
8824 IF Fail_flag=! THEN Failure

8826 CALL Align("IN-Z" Fine_dz ,Fail_flag,Fine_min, Fine_acc)
8828 IF Fatl_flag=! THEN Failure_:z

8830 CALL F2000send("STAGEQ" ,1)

§ sens

IR AR B e

Yo w §

E T
~ ¥ 8832 |
) K g: 8834 1 Test to see how repeatable the alignment is. If there is more than 1%
\ % . 8836 | difference in signal between alignments, give user the choice to retry.
y 3¢ 8838 |
N 8840  Sig(Trial_no)=Reading
] % 3842 IF Trial_no<2 THEN IDo alignment at lesast twicn, test for stability
boodg 8844 GOTO Retry
' i 8846 ELSE
1§ 8848 Sig_change=100+(Sig{Trial_no)-Sig(Trial_no-1))/Sig{Trial_no-1)
; MR 8850 IF Sig _change>! THEN
4 }ég i% 8852 PRIMT USING "22A,MDD.D,22A,0D,4A,0D":"A change in signal of ",Sig_
¥ = ~ change ," occured between INALIGN trial”,Trial_no," and" , Trial _no-!
4 g% 8854 PRINT “Press f1 to RERUN the alignment routine, f5 to EXIT."
4 B E 8856 ON KEY | LABEL " RERUN" GOTO Retry
| 3858 ON KEY S LABEL " EXIT" GOTO Cleanout
| 8860 Snooze_dude: 60T0 Snooze_dude
3862 END IF
: ' 8964 END IF
E gess |
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8876
8878
8880
8882
8884
8886
3888
8890
8892
8894
8896
88498
8900
8902
8904
8306
38908
8910
ag912
8914
8gi6
unti
8918

RE-TRY.

8920
8922

!
!
!
!
!
!
]

!

BEEP

BEEP

WAIT 2 .
CALL Cleardisplay .
SUBEXIT .

If any of the success parameters are not met, this manual alignment
routine is antered to give the user manual control of the FOA-2Q00

and prompt him to ma-ually align the fiber. Failure_z anticipates
particular srtors which result from non-optimal placement of the fiber
in the vacuum chuth. The user is prompted to focus the fiber end at a
position particular tbo this system figured to encounter the least error.

Failure_z:BEEP

l"

IF Trial_no>1 THEN 60TQ Failura

CALL F200@send("ALIGN INZ COUPL 3@0@ DARK" ,t1) IFind edge of INZ sencor
CALL F200@send("INZ ZER -800 60TO INZ ZER".,1) IBack up and stop

CALL F2000send{"25@ IN-Z",1)

CALL Cleardisplay

PRINT TABXY(1,17),"INALIGN -- Unsuccaessful auto-alignment."

PRINT TABXY(1,18),"Adjust the input end of the fiber in the vacuum chuck

PRINT TABXY(1,19),"it comes into rough focus on the monitor. Then press
ON KEY S LABEL "PROCEED" GOTO Quit
ON KEY 6 LABEL " RE-TRY AUTO" GOTO Retry_prep

8924 Yait_here: GOTO Wait_here

8926 1

8928 Failure: OFF KEY

8930 CALL Cleardisplay

8932 PRINT TABXY(1,17),"INALIGN -~ Auto-alignment unsuccessful i1n the IN-Z mo
tor.”

8934 PRINT TABXY(1,18),"Align input end of fiber using the FOA-2000 panel con
trols.”

8936 ON KEY 5§ LABEL "PROCEED" GOTO Quit

8338 ON KEY 6 LABEL " RE-TRY AUTO" GOTO Retry_prep

8940 Wait _there: 60TO Wait_there

8942 !

8944 Retry_prep: |

8946 QFF KEY

948 CALL Cleardisplay

8950 CALL Rundisplay("Input Auto-Alignment 1in progress.”)

8952 GOTO Retry

8954 !

8956 Quit: !

8458 QFF KEY "

5360 QUTPUT KBD USING "# K":"K"

8962 GCLEAR

8964 SUBEND

8966 |

8868 !

8970 SUB Outalign

8‘372 g+l’**§*!*§!*********ll!*i!ﬂ*!!*FQ*!!**ll*****!l*}*l"*¥¥¢l**l***¥*¥l‘*!l#i-}-
84974 1 OUTPUT AUTO-ALIGNMENT MODULE 3/8/99
9978 [ B R R A ERRER R ER R RN EP R F PR B AR R R P R AR R R R IR R R R R RN PR AR B R R P PR R R F P PR P I AR b
8978 |

9980 COM /Align_param/ Ap(+) lAuto-alignment parameters set by FIBERTYPE
8982 COM /Align_rsad/ Reading

8984 !

8986 REAL Sig_change

8988 INTEGER Trial_no

8930 DIM Sig(1@)

E—
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L 1 agoe |
9002 IF Ap(@)=0 THEN CALL Fibertyps
9004 | .
9806 | Initiglize parameters: :
9008 Rough_dx=Ap(1) 1Step size for rough alignment
g4 . 5010 Rough_dy=Ap(2)
i 9012  Rough_d2=Ap(3)
AR B q014 Fine_dx=Ap(4) 1Step size for fine alignment

8016 Fine_dy=Ap(5)
: 9018 Fine_dz=Ap(B6)

: 9020 Rough_min=,85 ISearch past the peak for this percent of max power
9022 Fine_min=.,98 ISame for fine (change in conjunction w/accuracy)
- 9024 Rough_ace=.2 tAccuracy used in calling EG&G in rough align
§ 9026 Fine_acc=.1 tAccuracy for fine (change w/Fine_min)
- 9028 Trial_no=0
) 030 |
L - 1 9032 1| Remind the user what your fiber type tis.
L 9034 |
£ 9036 IF Rough_dx=2z0 THEN PRINT TABXY(G,6)i1"Fiber diameter of 50 microns is ag
5 sumad. "
E 9038 IF Rough_d==36 THEN PRINT TABXY(5,68);"Fiber diameter of 85 microns is as
¢ sumed., "
3040 IF Rough_dx=40 THEN PRINT TABXY(§,68);"Fiber diamater of 100 microns is a
ssumed."”
9042 IF Rough_dx=60 THEN PRINT TABXY(5,B);"Fiber diameter of 5@ microns i1s a
ssumed. "

9044 WALT 2
9046 CALL Rundisplay(" ™)

9048 |
J
9050 ! Begin the alignment loop. Come bach in the event of failure in z.
t 9052 Retry: IFirst initialize loop parameters and set up systen

2054 OFF KEY

9056 Trial_no=Trial_no+i

9058 Fail_flag=0

2060 PRINT TABXY(E@,10);

3062 PRINT USING "11A4,00";"0Qutalign & ", Trial_no

: 9064 CALL F20@0send!({"XMIT LED LED-ON CROP-ON SPOT-QUT")

- 3066 CALL F2000send("GERMAIN VOUT FF-QUT TARGET-IN")
9968 CALL F2000send("STAGEQ" ,1)

7 9070 !

H 9072 ! Rough align each axis. After each alignment call, check the
9074 | alignment parameter. If 1t fails, do the alignment manually.
9976 |

9078 CALL Align("QUT-X" ,Rough_dx ,Fail_flag,Rough_min Rough_acc)
9080 IF Fall_flag=t1 THEN Failure
i 99872 CALL Align{"QUT-Y" Rough_dy ,Fait_flag,Rough_min Rough_acc)
?’5 9084 IF Fail_flag=1 THEN Failure

9986 CAaLL Align("Q0UT-2" ,Rough_dz ,Fail_flag,Rough_min ,Rough_acc)
9088 IF Fail_flag=1 THEN Failure_:

O
RN s van o 4 ot { e T T B (T ’—““‘WWTMWW R e ar e

{ 9090 CALL F2000send{ "STAGE®" ,1)
L ap9? |
b 9094 | Now, fine align aeech axis. Again, test alignment parameters and
9096 | do the alignment manually i{f any parameters are not met.
Lk § E 9998 !
{ 2 B 9100 CALL Altgn("0UT-X" Fine_dx,Fail_flag,Fine_min,Fine_acc)
9102 IF Fail_flag=1 THEN Failudre

i,
SO
R

9106 IF Fail_flag=! THEN Failure

9108 caLl Align("QUT-I" ,Fina_dz ,Fail_flaq,Fine_min, Fine_acc/
3110 IF Fail_flag=! THEM Failure_:z

gtz CALL F200@send("STAGEQ" ,1)

q114 4

R Nl P .t R N - LR AL TR VR PPN TP SyI% S L2 R T T T B SEE T

; 9104  CALL Align("OUT-Y" Fine_dy,Fail_flag,Fine_min, Fine_acc)
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9124 IF Trial.no<2 THEN Do alignment at least twige, test for stability
‘9128 GOTO Ratry .

'81’8 ELSE

4130 S16_1 change=100+#(Sig{Trial_no)-Sig(Trial no-t))ASig(Trial no-1)

9132 IF Sig_thange>! TBEN i

9134 PRINT USING “22A,MDD.D, BA DD,4A,00"3"A change in signal of " ,Sig_
changs ," otecured betueen OUTALIGN triﬂi“ Trial _no," and" ,Trial no 1

9136 PRINT “Prass f1 to RERUN the alignment rcutxne f5 to EXIT."

9138 ON KEY 1 LABgL " RERUN" GOTO Retry

9148 ON KEY 5 LABEL " EXIT" GOTO Cleanout

9142 Shooze_man:  GOTO Snooze_man

9144 END IF

9148 END IF

9148 |

9150 | Nbw cleaan up and quit.

91582 |

9154 PRINT TABXY(16,12),"0Output fiber end succassfully aligned."
9156 Cleanout: OFF KEY .

9158 BEEP

9160 BEEP

89162 WAIT 2

9164 CALL Cleardisplay

9166 SUBEXIT

at68 |

9178 | If any of the success parameters are not met, this manual alignment

]
|
9172 | routine is entered to pive the user manual control of the FOA-2000
9174 | and prompt him to manually align the fiber. Failure_z anticipates
|
|
!

9176 | particular errors whith result from non-optimal placement of the fiber
9178 | in the vatuum chuck. The user is prompted to focus the fiber end at a
9180 position particular to this system figured to encounter the least error.
9182 |

9184 Failure_z: BEEP

9186 IF Trial_no>! THEN GOTO Failure

9188 CALL F20@@send("ALIGN QUTZ COUPL 3002 DARK",1) !Find edge of OUTZ sensor

91450 CALL F2000send({ "0QUTZ ZER -900 GOTO OUTZ ZER",!) 1Back up and stop

91492 CALL FR0@0send("250 QUT-I",1)

9194 CALL Cleardisplay

9196 PRINT TABXY(1,17),"0UTALIGN -~ Auto-alignment unsuccessful in the QUT-Z
motor.”

9198 PRINT TABXY(1,18),"Adjust the output end of the fiber in the vacuum chuc
kountil®

9200 PRINT TABXY{1,19),"it comes into rough focus on the monitor. Then press
RE-TRY."

9202 ON KEY § LABEL "PROCEED" GOVTO Quit

9204 ON KEY 6 LABEL " RE-TRY  AUTO" 60OTO Retry_prep

9206 Wait_hera: GOTO Wait_here .

3208 {

9210 Failure: OFF KEY

9212 CALL Cleardisplay

9214 PRINT TABXY(1,17),"OUTALIGN -- Unsuccessful auto-alignment.

9216 PRINT TABXY(1,18),"Align output end of fiber using the FOA-2Q00 panel <o
ntrols."

8218 ON KEY 5 LABEL "PROCEED" 7770 Quit

9220 ON KEY 6 LABEL “RE-TRY AUTO" GOTO Retry_prep

9222 Wait_thera: GOTO Wait_there

9224 ! )

9226 Rétry_prep: !

9228 OFF KEY

9230 CALL Cleardisplay

9232 CHLL,Runﬁisplay(“Output Auto-Alignment in progress.”)

9234 GOTO Retry

9236
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9248

9248
9250

9252

9254
9256

9258

9260

W it 31N

'SUBEND"
!

|

SUB Naxtwave(Wavelen) N

R Yy I I I nInm T TI T, T

!

GET NEXT WAVELENGTH MODULE VERSION 2.1IR

!—'G*&‘G!Q!*Q*li'*'**i‘il}ll’*!!l&.**li!*I**l*****!*****l&l**ii!i*!ll!*il—

COM /Sysdata/ Serial_num$,Lasers(+) Filter_flag,Filters(*) Num_focus Foc

usli+) Cutuff Low _wave High_uave,Det_suitch

9262
9264
9268
9268
9270
9272
927

8278
9278
4280
9282
9284
9286
9288
9290
9292
9294
9295
9298
9300
9302
9304
9306
9308
9310
9312
9314
9316
9318
9320
9322
8324
9328
9328
9330
9332
9334
9336
9338
9340
9342
9344
9346
9348
9350
9352
8354
9356
9358
9360
9362
9364
9366

uin o

CoM /ﬁddition/ Curr_wave ,Gratings(+) Cur_grating, wave _step
INTEGER Index
DIM Cmds{80],Dum$40]
Cmd$= “wn
|
I First, make sure ‘e wavelangth called is not out of range.
IF Wavelen<lLow_wave OR WavelandHigh_wave THEN GOTO Filter_err
!
| Next, figure out which grating %o use.
New_grat ing=FNGrating(Wavelar)
1
1 If we don't know what wavelength we wera at, which grating we uere
| using, or the grating we want isn’'t the gratirg currently in use,
! we will ask the user to switch the grating by hand.
|
IF Curr_uwave=-1 THEN
DISP "PLEASE TURN TO GRATING NUMBER" ;New_gtating
Cur_grating=Nauw_grating
BEEP
ON KEY § LABEL "PROCEED" GOTO Procaed

Infinite: GOTO Infintta

Proceed: |
OFF KEY
CALL F2000send(“1701 300 WAVE",1) IEliminate possible backlash
QUTPUT KBD USING "# ,K"s3"K"
pIsp IClear grating request off screen
END IF
|
IF Curr_wave=-1 OR Cur_grating{>New_grating THEN
QUTPUT Dum$ USING “"" GRAT"".,D,"" "' ,#"iNew_grating
Cmds=Cnd$sDums
WHILE Cur_grating<>New_grating
CALL F2000send("1T0! 300 WAVE TURN" D)
WAIT 1.5
Cur_girating={Cur_grating MOD 3)+1t
END WHILE
END IF .
]
IF Curr_uwave>Wavelan THEN | eliminate backlash
Cmd8=CmdB8UALS(Wavelen-40)8" WAVE
END IF
|
CmdS=CmdSlVALS{Wavelen)d” WAVE *
Curr_wave=Wavelen
|
I In the original FOA-2000, the monochromator only covers the range from
| 800 to 160@ n. For this range, only tuwo cutoff filters were needed
| one to cover 800 to 1000 nm, and another to cover 1000 to 1600 hm. The
| value at which the filier was switched was denoted ini the software as a
| parameter naméd Cutoff. Tha NRL system requires five cutoff filters, so
| we rieed an array to pass the values of the wavelengths at which the
! cutoff filters should be switched. For this we use an array called
[ Filter’*) which ts passed to this subroutine by the Sysdata COM Llocl

Ty o - “‘_J P bbb add enfliaea Fapn oan o mapdly, Geameinan o af Hha 0N THGA
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9376

‘9378
9380
9382
9384

9386
5388
9330
9392
9394
9396
9398
3400
9402
3404
9406
9408
9410
9412
9414
9416
9418
9420
g422
9424
9426
9428
3430
9432
9434
9436
9438
9440
9442
9444
9446

[V U O

T .

UN., T ALV0T vl UUD Piwld b st Vbl e v ‘
the file that we are using a monochrometer thh cutoff filters which

18 hecassdry in order to sat tha Filter_flag to 2 (which in turn flags

the program to determine which value of Filtarix) to use).
The cut-on wavelangths for the cutoff filters are as follows:
! Filter(l) 500 nm

{ Filtar(2) 902 nm

1 Filtar(3) 1825 nm
!
|
!

B

noi

Filtar(4) 2179 nm
Filter(S) 3150 nm

L A ]

If Filter_flag=2, we are using the monochromator with cutoff filters
ingtalled in SEVERAL positions of the filter wheel, so decide which
ong to usa., Iif Filter_flag=0, we are tiot using the cutoff filters.

IF Filtar_flag>2 THEN
FOR Index=11 T0 @ STEP -1
IF Filters(Indax)<{=Wavelen THEN GOTO Change
NEXT Index
60TO Filter_err
ENDO IF

Change: Cmd$=Cmd$3VALS(Index)&" FILTER *

!
|

| Figure out which detaector to use.
|
IFf Wavalen<Dat_switch THEN

Cod$=Cond$& " GERMAIN" H{ess than switch so use Germainium
ELSE

Crds=Cmdsd " INGB" {0therwise use Indium~Antimonide
END IF

CALL F2000send(Cmd$,1)

Done: SUBEXIT

Filter_err: BEEP

DISP "NEXTWAVE -- Wavlength "fVUAL$(Wavelen)®” is not available on the

filter whael."
9448 Dead!: G0T0 Dead!
SUBEND

8450
9452
9454
9456
9458
9460
9462
9464
9466
9468
9470
9472
9474
9476
9478
9480
9482
9484
9486
9488
94490

‘9492

9494
9496

~ann

|
!

SUB Clearup

'+**Q§*!**l*l*****!‘**l*#*l*li!!l**l{&*l*&&*l***l*l**&***l***!l**!&!**ii*’

| CLEARUP: This routine can be called to clear the 1/0 path to the loch-

!
I

in amp, and reset the phase setting to masimize sensitivity.

~RBEEERPRERTERRARBEL LB REF R PR EERTRL AR RER LR P R RLE PRI PRI LA FRIRFEFR PRI E 5

COM /lopaths/ @F0a2000,REgg5205,8T7ek 7854 ,8Bncdelay ,Printer_add

CLEAR 7

CALL Cleardisplay

PRINT TABXY(15,8)3"Please be patient, this might take a moment.”
CALL FZO@0send!{ "LED SPOT-0OUT TARGET-QUT ITLLUMIN UOUT GERMAIN®

CLEAR @Egg520s

CALL ES2@Scomm("A2 1)

CALL Setscalas(.1,1)

BEEP

PRINT TABXY(22,14);"EGAG Lock-in cleared and reset!”

CALL F2000send( "ALIGN")

WAIT 3

CALL Cleardisplay

SUBEND

|
1
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8508
9508

8510

8512
9514
9516
8518
9520
9522
9524
si»)
9526
1528
9530
89532
9534
9538
9538
9540
954,
9544
95486
9548
a552
95562
9554
9556
9558
9560
9562
9564
9566
9568
9570
9872
9574
9578
89578
9580
9582
9584
9586
9588
9599
ctor
9592
9594
9596
9598
9600
5662
9604
96506
9608
9510

9612

8614
9616
9618
9620
9622
9524

e e

. This module contains the primary code to run a DMA measurement. It
differs from 4 spactral attenuation measurement in.that it allows a
number of wavalength scané to bé performed on a long length of fiber
beforg cutback. NA Restrictord are requasted for wwach run. After
cutback, Rastrictors are requasted in the same order as used originally.
Datd is stored in two arrays, Dmarundata, for measurements bafore, and
Dmarafdatd, for measuremerits after cutback,

i R L R e Y

COM /Iopaths/ @Foa2000 ,8EQgS5205,0Tek7854 ,8Bncdelay.,Printer_add

COM /Sysdata/ Serial num$ ,lasers(+) ,Filter_ flag,Filter(+*) ,Num_focus Facu
Lutoff Louw_wave High_wave Dat_switch

COM /Wavelength/ Wavelength(*) Numsteps

COM /Fibar/ Fiber_id$ ,Fiber_laen,Log_time$

COM /Dmadata/ Dmarundata(+) Dmarefdatal(#) ,Dmaattendata(s+) Dma_id$

REAL Maasuramant ,Align! ,Align2 Align_thange
INTEGER Restr_ro ,Run_no Wavecount ,Totalruns
DIM Restrs(11)017]

! Set up parameters,
Dmarundata(@,0)=Numsteps
Dmarefdata(0 ,0)=Numsteps
Dmarundata(! ,@)=Fiber_len
Dmarefdatal(! ,@)=Fiber_len
Dma_id$=Fibar_id$8" "&Log_time$
Run_no=0
{
I Start the "run” (i.e. long) fiber measurements.
Next_restr: |
Run_no=Run_no+t
Restring$=FNGetrestrictor$("LONG") 1Aslk for NA Restrictor #

Restr_no=UAL(Restringsli:t]) 1Extract the number from the string
Dmarundata(® ,Run_no)=Restr_no 1Store it at the top of each columnm
Dmarafdata(@ Run_no)=Restr_no tAnd in this array as well

Once_again: OQFF KEY 1Set up the optics
CALL F2000@send("@ IN-X O IN-Y @ IN-Z") IMake sure it's at @ location
CALL F2000send("® OUT-X © QUT-Y @ QUT-Z")
CALL F72@0send("LED LED-ON CHOP-ON SPOT-0QUT XMIT")
CALL F2200send("TARGET-QUT VOUT GERMAIN")
Aligni=FNUoltmeter(.05)
CALL F2000send("LAMP LAMP-ON")
1
! Now the actual measurement loop.
PRINT TABXY(1!,B)3"Long fiber wavaelength scan in progress using Restr:
$"3Restr_no
FOR Wavecount=1 TO Numstepsd bavecount —|
CALL Nextwave(Wavelength{Wavecounf))
CALL Setfocus(Wavelength{Wavecount})
Measurement=FNVoltmater(.01)
Dmarundata(Wavecount ,Run_no)=Measuienent

CALL F2000send("Q IN-X @ IN-Y @ IN-Z") 1GBo back to alignment position

CALL F2000send{("Q QUT-X @ QUT-Y @ OUT-Z") !In case of manual adjstmnt

CALL F200@send("GERMAIN LED LED-ON") 1Prep for LED voltage reading

Align2=FNVolimeter(.05)

| Check signal integrity.

Aligh_change=100+(Aligni-Align2). Aligni

IF Aligh_change>! THEN
BEEP
CAtl Cleardisplay
PRINT TABXY(!,10); mpDP. >

PRRTET DT T BRI, DAY L " Tha J O 38 i eampred mgmest s b oomedb b0 A

IMore than t% signal change
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9630

9632
9634
8636
9638
96540
9642
89644
9646
9648
9650

PRINT TABXY(!,14)1"To PROCEED with the test, press f5. To EXIT th

- & test, prase f8.,"

ON KEY 1 LABEL " RE-RUN" GOTO Once_again
ON KEY 5 LABEL "PROCEED" 60TO Choose_another
ON KEY 8 LABEL " EXIT" 60T0 Done
Snovzar: 60T0Q Snoozer 5
ELSE i
PRINT TABXY(1 ,8);"Alignrant okays test proceeding.”
END IF
!
Chuosa_anothar: OFF KEY
PRINT TABXY(1,10)1"To run another wavelength scan with another NA res

trictor, press f1."

9652
9654
9656
9658
9660
9662
9664
96686
9668
89670
8672
9674
9676
9678
968¢
9682
9684

and
9686
9688
9690
9692
9694
9696
9695
3700
9702
9704
9706
9708
9710

PRINT TABXY(1,12);"To proteed to the cutback, press f5."

ON KEY 1 LABEL "CHANGE RESTRCTR" GOTO Next_restr
ON KEY § LABEL " GO TO CUTBACK" GOTO Cutback
ON KEY 8 LABEL " ENXIT" GOTO Dona

Catch_hara: GOTO Catch_here

P

Cutback: OFF KEY
Totalruns=Run_no 'Total number of runs (one per restrictor)
Dmarurdatal(2 ,@)=Totalruns 1Store total number of runs here
Dmarafdatal(2,8)=Totalruns
CALL Fiberload(”
€ALl. Outalign

PLEASE CUT BACK THE FIBER")

I Now taka measurements on the "ref" (i.e. short ,cutback) fiber.
FOR Run_tio=! TO Totalruns
BEEP
PRINT TABXY(1 ,1@0)1"Please insert Restrictor #" Dmarefdata(®,Run_no),"
prass f5 when reddy.”
ON KEY 5 LABEL "PROCEED" GOTO And_agqain
Hang_on_hetra: 6070 Hang_on_hers

|
And_again: OFF KEY 1Set up benchs do it all in case of manual adjstmnt

CALL FZ000send("Q IN-X @ IN-Y @ IN-2") iMale sure it's at @ location
CALL F2000send("Q QUT-X @ OQUT-Y @ QUT-~-I")
CALL F200@send("LED LEQ-ON CHOP-OM SPQT-QUT XMIT")
CALL F2008send("TARGET-QUT VOUT GERMAIN")
Aligrit=FNVoltmeter(,08)
CALL F2000send("LAMP LAMP-ON")

: dmaryn deda

! Now tha actual”measurement loop.
PRINT TﬁBX¢::i;;:;"Cutback fiber wavelength scan in progress using Re

strictor #" ,0naleradatal®,Run_no)

9712
9714
97186
9718
89720
9722
9724
9726
9728

9730

9732
9734
5736
9738
5740
9742
9744

FOR Wavacount=1 TO Numstepsd / Wanecoont -]
CALL Nextwava(UWavelength(Wavecouny?)
CALL Setfocus(UWavelength(Wavecount?})
Measurement=FNVoltmeter(.01)
Umarefdatalavecount ,Run_noj=leasur enent

NEXT Wavecount

CALL F2000send("@ IN-X @ IN-Y @ IN-Z") 160 back to alignment position
CALL F2000send("0 QUT-X @ OUT-Y @ QUT-Z")
CALL F2000send("GERMAIN LED LED-ON") tPrep for LED voltage reading
Align2=FNUoltmeter(.05)
| Check signal integrity.

Align_chanpge=10G+«(Aligni-Align2)/Alignl
IF Align_charige>1! THEN

CALL Cleardisplay

PRINT TABXY(1,10);

PRINT USING “326A,MDD.D,9A":1"The LED alignmant signal changed by” &

IMore than 1% signal change

e e Y e
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3 e test, press f8."

: 9750 ON KEY t LABEL “ RE-RUN" GOTO And_again ~
¥ 9752 ON KEY § LABEL "PROCEED" GOTO On_dashar ;
I 9754 ON KEY 8 LABEL " EXIT" GOTO Done : {
: 9756 Slaaper: GOTQ Sleepar i
: 9758 ELSE ;
; iE 9760 PRINT TABXY(1,10);"Alignment okay; test proceeding.” :
- & 8762 END IF :

9764 On_dashar: OFF KEY
9766 NEXT Run_no
9768 !

977@ Done: OFF KEY

e

i v e W3kl ol oana 4 S

gt 9772 CALL Cleardisplay !
“3% 9774 LOCAL @Fva2000 .
8776 SUBEND
L 9778 |
1§ 9780 |
412 9782  SUB Dmacomp ;
7 G784 | H sttt R AR AR RN R R RN R R AR RE R R R R R R R R RN PR RN R R R R AR R R RN R RN RN AR R L+ %
1 13 9786 | DIFFERENTIAL MODAL ATTENUATION COMPUTE MODULE %

§ 9788 [~ AR BN B R R R R R B AR R PR AR A RRRRRRR IR R P AP R R R AR PR LR RN R R R R AP R RR AR R AR RN~ f

9798 | This module computes the fiber spettral attenuation for the different
9792 | NA rangss used for tha tast.

3794 |

9796 COM /Wavelength/ Wavelength(» x Numsteps :
9798 COM /Dmadata/ Dmarundata(+) ,Dmarefdata(*) ,Dmaattendatal+? Dma_ids ;
9800 | ;
3802 INTEGER I,J,Run_no,Totalruns !
9804 REAL Steps_runs

9g06 |

4808 Numsteps=Dmarundata(@,9)

9810 Fiber_len=0marundata(1,@)

[

!

- 8812 Totalruns=Dmarundatal(2,0)

9g14 !

= 9816 | Since only the (0,0) slot is open in the Dmaattendata array, parse

- 9818 | the number of wavelength steps (up to 350) and the number of OMA runs
i 8820 ! witn different Restrictors (up to 11) into the integer and fractional
2z 9822 | parts of & singla variable called "Steps_runs".

9824 Steps_runs=Numsteps+Totalruns/ 100

5
£

E
£
i
£

=
=
3
=
=

==
&

i% 98286 Dmaattendata(9,8)=Steps_runs \ .
9g28 | (11, :
8830  FOR I=t TO Numstep?{ Yf
= 9832 Dmaattendata(I ,d)=Wavelength(I) E
i 9834 FOR J=1 TO Totalruns
9835 Dmaattendata(@,d )=Dmarundata(,J)
AN 9838 Dmaattendata(l,])=10+LGT(Dmarefdata(l,bJ)/Dmarundatall d)) %
gg 3840 Dmaattendata(I,J)=Dmaattendata(I ,d)/Fiter_len 2
9842 NEXT | :
H 9844  NEXT I
P 9846 !
1 9848 SUBEND
9850 !
i 9852 !
£ E 9854  DEF FNGetrestrictor$(Plot$)
g = 9858 !+*Ql**!*li!l!l****l**!}il!****&ll!ﬁ***{l{l***(!!*l**llii*(f!**}****l**l+

9858 | CHOOSE NA RESTRICTOR MODULE
QBED '~ s st an s s R AR R R R R R R AR RN B PR R AR RN R R R RN R R AR AR AR RN R R R PR R~
9862 | This module is called before & DMA measurement to ask the user which
9864 | NA Restrictor he desires to use for the test. It also pauses to allouw
9866 | the Restrictor to be put in the holder next to the cut-off filter wheel.
i
|

3868 Aftar the test, or when reviewing recalled data, the module is called
9870 agairi to determine which column of data (one corrasponding to each

oL : S EETINLE T R TIUSI R A ) RN BN P
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Vurw H
9880 INTEGER Indexi ,Index]j ,Rastr_no,Totalruns

9882 DIM Restr$(t1J017]

9884 | ,

9886 CaLL. Cleardisplay :

9888 |

989¢ | Sa& if this (& the first run, if so goto ask for a new Restrictor,
9882 Totalrune=FRACT(Dmadttendatal(@,0))+100

9894 IF Totalruns=0 THEN GOTO New_restr

98968 Raprint: ]

9908 | Ask opé&rator which rastrittor to use.

§ ;E 98498 PRINT TABXY(1,4){"NA Restrictor values in the present data set are:”
- 9900  FOR Indaxi=1 TO Totalruns

% 9902 PRINT TABXY(47+Indexi+3,4);0naattendata(®,Indexti)

§ - 94904 NEXT Indaxi

1 i§ 2306 !

- 9910 New_regtr: |
. 9912  OFF KEY
I 9914  Restr$(0)="0 Full NA = .24"
| 9916  Restr$(1)="| NA = .04"
(T 8918  Restr$(2)="2 NA = 08"
. I 9920  Rastr$(3)="3 NA = 10"
. 9922 Restr$(4)="4 NA = 13"
T 9924  Restr$(5)="5 NA = .15"
I 0 B 9926 Rastr$(6)="6 NA = ,18"
e 9928 Restr$(7)="7 NA = 20"
: 9930  Restr$(8)="8 .Q4<NAC. 08"
: 9932  Restr$(9)="9 LO8<NAC, 13"
; 9934  Restr$(10)="10 CIKNAC 17
‘ 9936  Restr$(11)="11 . 14<NAC. 21"
' 9938  PRINT TABXY(19,6);" Restr.#  NA Range *
i 9940  FOR Indexj=0 TO 11
9942 PRINT TABXY(25,Indexj+7)iRestr$(Index])

M o

9944 NEXT Index}

9946 PRINT *

9948 BEEP

9950 Restr_no=FNGetint("Enter the restrictor # to use: ",2,11)
9952 CALL Cleardisplay

i

e

‘
D e LT L R L R

L2 9954 |
9956 | The next condition being met means we're preparing to plot dataj
B 9958 | in that case, go doun and raturn to Dmaplotprep. Else load Restrictor.
H 9960 FOR Indexi=! TO LEN(Plot$)
9962 IF Plot$="PLOT" THEN GOTO Headout
2 39964 NEXT Indexi
£ !% 9966 !

9968 Got_no: |
9978 1IF Restr_no=0 THEN :

z ;g ‘ 9972 PRINT TABXY(1,16):"No NA Restrictor was specified.”
% £ 9974 PRINT TABXY(1,18):"A stralght Spectral Attenuation measurement will b
[ é performed.”
i 9976  ELSE
L 997¢ PRINT TABXY(1,15);
| 9980 PRINT USING "30A,D0,26A";"Please insert NA Restrictor #" Restr_no,” a
1 nd press f5 when ready."” .
| 9982  EMD IF
‘é B 9934 ON KEY 1 LABEL "CHANGE RESTRCTR" GOTQO Kleenscreen
: 9986 ON KEY 5 LABEL "PROCEED" GOTO Headout IHead back to Dmarun
E 9988 Prang: G6OTO Prang
‘ 9389 |
9992 Kleenscreen: |
| 9994 OFF KEY
! 9996 OUTPUT KBD .USING "% K"i"K" IClear alpha’'s only
9998 GOTO Reprint

P Y |
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10008
10010
10012
10014
10@16
1egt8
10020
10022
10024
10026
10028

10030 !

10032
10034
10036
A"

10038
10040
10042
10044
10046
10048
10050
10052
10054
10056
10058
10060
10062
10064
10@66
10068
10070
10072
10074
10076
10078
10080
10082
10084
10085
10398
10090

- 1E3e

10094
10596
je@9s
15168
10102
10104
10106
10108
10110
10112
10114
10116
10118
10120
10122
10124

!

FNEND
{ .
l :

DEF FNDatasource
g+I-l*l!***&*!*!*l**i*&*i**l****QQ&!********}***lill!**i*i-***ﬁ!IllIi*!i**-{-
! DETERMINE DATA SOURCE MODULE
|—-lll’*i!li***‘l&**l*!«lPil*l{ll!IQ*Q!Q‘!{***}*!*Q!#!***QI'!*Q!Ii*l!*!!!l-—
I This routine is called before each fiber test is performed, to determine
| where the data for the output plot is to come from. It allows a user tao
| review data from a previous day {(computer turned off in betwsen), data
! presently in the memory (earlier the same day), or run a new test.
!

PRINT TABXY(4,15)1"To access data from an archived file, press RETRIEVE.
PRINT TABXY(4,168);"Ta review data presently in memory, press EXISTING DA
PRINT TABXY(4,17):"To begin a new Far Field measurement, press NEW TEST.

ON KEY 1 LABEL "RETRIEVE" GOTQ Pullit

ON KEY 3 LABEL "EXISTING OATA" GOTO Existing

ON KEY 5 LABEL " NEUW TEST" GOTO New_test
Freaeze: GOTO Free:ze
]

Pullit: QOFF KEY

CALL Retrieve

Source_ftlag=2 . ! Flag number to retrieve data from disk

GOTO Scram
Existing: OFF KEY

Source_flag=t ! Flag number for data existing in memory

GOTO Scram
New_test: OFF KEY

Source_flag=0 ! Flag number to run a new test
Scram: RETURN Source_fldg

FNEND
]

!

SUB Dmaplotprep
!+*l§!i!.il***l*}*ll***!.!*«I***l!*lll*I****l’******!llllIl!lll!**#***l*{-
! PREPARE DMA DATA FOR PLOTTING
[ BB R AR RRBEERRRERABANERARBRRR RN AR RN ERRARERDRRIREFER R R AR FRR AR REE RN~
1
1

COM /Specattdata/ Specattdata(+) Specatt_ids

COM /Dmadata/ Dmarundata(+) ,Dmarefdata(+) ,Dmaattendatal(+) ,Dma_id$
1 "

- INTEGER Tad=w2i,Indexj,Indexk Numsieps,Totalruns Restr_n- ,String_len
DIM Restriccorsl0)
Humeteps=INT{Onestisnds

ten

= (a.08y) Iinteaoer nart 15 # wave steps
Tota runs=FIulT LDmaa taf(

2,0))+100 IFract part s # NA resir runs
|

Query: |

| Print Rastrictor values in the data set; print NA ranges for each value;
I query the user as to which set to ploty extract Restrictor number from

| string (raturned from FNGetrestrictor); search data for desired column,
|

Restrictor8=FNGatrestrictors("PLOT"} tQuery
String_len=LEN(Restrictors$)
Reastrictor$="; Restr # "SRestrictors${1,218"; "8&Restrictors(8,String_lenl
!
Restr_no=VAL(Restrictors$(12;21) IExtract Restr_no from string
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: 19134  NEXT Run_no .
10136  PRINT TABXY(1,12);"No match for this Restrictor # .was found 1n the data.
Pleasd tiry dpain., (WAIT)" e
! 10138 WAIT 4 '
’ 10140  OUTPUT KBD USING "# K“i"K" IClaar alpha's only
10142  GOTO Query
5 I 10144 |
% 10146 Found_column: lLoad the appropriata OMA data in the Specattdata array.
5 10148  Specatt_id$=Dma_id$8Restrictors
5 OF 10150  Specattdata(®,0)=Dmarundatal0,0) ITransfer number of points
s ié 10152 Spacattdatal@, ! )=0marundatalt @) Transfer fiber length
% 12154 FOR Index={ TO Numsteps-1
& 10156 SpecattdatalIndex ,0)=DmaattendatalIndex ,0) !Load wavelengths first
§ ;é 10158 SpecattdatalIndex,! )=Dmaattendatal Index ,Run_no) INow the data
5 10160  NEXT Index
E 10162 | Spsectral attanuation routines now may be usad to list and plot data.

4

10164 SUBEND
1166 !
10168 !
10170 SUB Ffemooth{Datas)
Q172 |H42R R0 4Rt RA RN R RN RN E R R R RN R RR R R AR R BB RN R B PR RN R R RN RN RN P F AR R L
19174 { SMOOTH FAR FIELD DATA
. 1Q1T7E |2t s e R R R AR R AR BB BB R R B R BRI R R BN RN RN ERRR R R RN PR AR R R AR PR P R RN R
- 10178 | This toutine is provided to offer tha user the option of smoothing the
- 10180 | far field data by a variable pointwise number. Smoothing is generally
10182 | desirable ouwing to the spike-gaenerating tendency of the differantiation
|
|

o o

gy

e

£ i 10184 | process used to derive the far field scan values.
N 19186
: 10188 COM /Fftempdata/ Ffraudata(+) Ffdiffdatal(+*) Ffsmoothdata(*)
; 10190 !
; 10192 INTEGER Smoothpts,I,J Num_noints
) 10194

. 12198 | Set an upper limit of a 25 point smooth (changable {f necessary?.

10200 |

10202 CALL Cleardisplay

10204  PRINT TABXY(1 11} "

10206 Smoothpte=FNGetint("Enler the number of points to use in the smoothing p
rocedure:" ,0,25)

|

i 10196 | First ask for the number of points to use in the smoothing operation.
|
]

i
AT O

I ) mmuw‘ AT, MR 08 AT P
s EW,‘ MM [

o 19208 IF Smoothpts=0 THEN Smoothpts=t 1Smooth by @ pts really means |
H 10218  CALL Cleardisplay
10212 |
[ - 10214 | Next determine which data set to smooth (RAW or ROUGH), and smooth it. ;
I 10216 ! ;
i 10218 IF Data$="RAW DATA" THEN :
S , 10220 Num_points=Ffrawdata(®,0)-Smoothptsi| . ;
T 10222 Ffsmoothdatal®@,0)=Num_points |
10224 FOR I=1 TC Num_points
1022 Total=0 ‘
D 10228 £O8 J-1 TO Smocthpte+I-! ;
{ 10230 Total=Total+F fraudatalJ, 1)
. 10232 NEXT J
I 10234 Ffsmoothdatal(I,0)=Ffraudata(1,0)
4 [g 10236 Ffsmoothdata(1,1)=Total/Smoothpts
2 10238 NEXT 1
= 10240 END IF
= E 10242 |
5 10244  IF Data$="DIFF" THEN
P 10246 Num_pointe=Ffdiffdata(@,0)-Smoothpts+!
10248 Ffemoothdata(Q,0)=Num_points i
l 11250 FOR I=! TO Num_points

10252 Total=0

[T SN SR . & T )L { . A ]
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19262 Ffemoothdata(l,!)=Total/Smoothpts
10264 NEXT I .
1Q@266  END IF .
10268 | !
10270 IF Datas=2"SMOOTH" THEN
10272 Num_points=Ffembothdata(® ,0)-Smoothpts+]
10274 Ffemoothdata(Q ,0)=Num_points
10276 FOR I=1 TO Num_points
10278 Total=0
10280 FOR J=1 TO Smoothpts+I-1
19282 Total=TotaltFfsmoothdatal(J, 1)
10284 NEXT

_1o288 Ffemobthdata(l,!)=Total/Smoothpts
10288 NEXT I
10290 END IF
18292 |
10294 IF _moothpts>t THEN
10296 IF Data$="SMOOTH" THEN
10298 PRINT TABXY(1 .,4)31"Data further smoothed "
10300 PRINT USING "7A,00,15A"1"using a " ,Smoothpts,” point average."
19302 ELSE
10304 PRINT TAaBXY(1 ,4);"Data smoothed using”

. 10306 PRINT USING "2A,00,15A"1"a " ,Smoothpts.,” point average.”

10308 END IF
10310  END IF
19312 |
18314 SUBEND
10316 1
10318 1
19320 SUB Cleardata
]@322 !+*i'}**Q**G*U*!**}{l***iiliIl'l*!lll**!Il***!ll**li****!&***l!***l*&-!-*ll»*-(-
10324 | CLEAR DATA MODULE
10326 | -# 522002 Rttt ettt rRttRa a R sttt e bR R R LR RN RN AR R R R SRR R R R PR R AR~
10328 | This routine car be called to affectively clear all data from memory.
10330 | It simply sets all parameters equal to 0.
1@332 1
10334 (COM /Fiber/ Fiber_id$ ,Fiber_len,Log_time$
18336 COM /Specattdata/ Specattdata(t) Specatt_id$
10338 COM /Dmadata/ Dmarundata(+) Dmarefdata(+) Dmaattendatals) ,Dma_id$
10340 COM /Farfield/ Ffieldval(#) Fnum_points Farfield(+) Ffield_i1d$
10342 COM /Fftempdata/ Ffrawdatal{+) Ffdiffdata(+*) Ffsmoothdatal(+}
10344  COM /Nearfield/ Nfieldval(+) Num_points Nearfield(+) Nfield_id$
10346 !
10348 INTEGER 1,J
10350 |
19352 IF Specattdata(0,0)<:2 THEN .
10354 FOR I=0 T0 Specattdatal{e,9)
10356 FOR J=@ TO 1
1o2c9 Specattdatal(l,d)=0
10360 NEXT J
10362 NEXT I
10364 Specatt_ids=" "
19366 Clear$="CLEAR"
10368 END IF
10370 !
12372 IF Dmarundata(@,0)<>@ THEN
19374 FOR I=0 T0 Dmarundata(9,0)
10378 FOR J=0 TO Dmarundatal(2,®)
12378 Dmarundata(l J)=0
10380 Dmarefdata(l b J)=0
19382 Dmagttendatall , J)=0
ety PR Tal Ve S

e snierer
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10432 END IF

10434  WAIT 2

194368 CALL Cleardisplay
104328 |

1044@ SUBEND

10442 |

10444 |

10446 SUB Proglist

10448 |4t taa s n et SRR R R R R R PR R R R R R R R R R R AR R R R R R R R A RN R R R B AR R R R RN R R PR

1045@ | PRINT PROGRAM LLISTING OR PROGRAM CONTENTS

1O4GT [~ #4420 a st e sl Rt R R R R RS AR R RN R PR AR R R AR R R R R R R E R AR R R R R LR R AR RN RN R~
10454 |

10456 CALL Cleardisplay

10458  PRINT TABXY(8,8)1"To print a list of the subroutines contained in the ma

T

: ' HETIR P Wil &t
: 10394 | ,
10395 IF Farfield(®,0)0 THEN
19398 FOR 1=@ TO Farfield(d,@) .
'l 10400 FOR J=@ TO | :
10402 Farfiald(l J)=0
10404 Ffrawdatall J)=0
l\ 10408 Ffuiffdatall,d)=0
10408 Ffemoothdata(l,J =0
10410 NEXT J
[ 10412 NEXT 1
10414 Ffield_ids=" "
10416 Clear$="CLEAR"
10418 END IF
‘ 10420 )
10422  CALL Clwardisplay
10424 IF Clear$="CLEAR" THEN
l: 10426 PRINT TABXY(20,1@);"DATA HAS BEEN CLEARED."
10428 ELSE
10430 PRINT TABXY(20,1@);"NO DATA TO CLEAR."

iR

e B o B B i T o B

ster
18460  PRINT TABXY(8,9):"program, as well as tiwir locations within the program
, brass f1."

19462 PRINT TABXY(8,11)31"Vo print the entire program, press fG5.,"
10464  PRINT TABXY(8,12);"Be forwarned that this take an hour or more.”
12465 ON KEY 1| LABEL "CONTENTS" GOTO Contents

12468 ON KEY 8 LABEL "PROGRAM LISTING" GOTO Listit

10470 Crash_out: G0TO Crash_out

10472 1

10474 tistit: OFF KEY

10476  PRINT TABXY(20,16); "PRINTING PROGRAM LISTING"

19478  PRINTER 1S PRT

10480  LIST .

10482  PRINTER IS CRT

12484  OUTPUT KBD USING "# K"3"K"

10486  SUBEXIT

10488 |

1049@ Contents: OFF KEY

19492  PRINT TABXY(2@,16);"PRINTING PRGGRAM CONTENTS”

10494  PRINTER IS PRT

104986 |

190498 | Now the contents. Obviously, when the software is changed,
10500 | the list of subroutines and their locations must be changed.
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; 10502 |

, 10504 PRINT "ROUTINE NAME LINE NUMDER"
1@50E PRINT == e oo e e "
10508 PRINT "Mainprog 19"

l 10510 PRINT "Sysifiit 334"
LQEV’EIMT "chW rA)
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10822 PRINT “Retrieve 2308"

10524 PRINT “Zcanter 2548"
10526 PRINT "Rundisplay 2582"
l 10528 PRINT “Cléardisplay 2608"
10530 PRINT "F2000ssnd 2630"
10532 PRINT "Preset 2736"
5 l\ 10534 PRINT "EguS205comm 2930"
g 10536 PRINT "FNVGltmater 3018"
“ 10538 PRINT “Setscadls 3314"
: 10540 PRINT "Arraybuild 3362"
s l 10542 PRINT "Fiberident 3646"
B 10544 PRINT "Fibartype 3694"
E 10546 PRINT "Fibarload 3830"
‘ 19548 PRINT "Spscuaves 3866"
¥y 10550 PRINT "Satfocus 3954"
< 10552 PRINT "Spacrun 4034"
X [ 10554 PRINT "Specraf 4082"
10556 PRINT "Specmaas 4212°
10558 PRINT "Speccor 4452"
10560 PRINT “"Specatcomp 4536 "
& ij 10562 PRINT "Specatlist 4526"
3 10564 PRINT “"Specatplot 4752"
%1 10566 PRINT "Nfialdvals G114"
5 1: 10568 PRINT “"Nfieldrun 5196"
3 1057¢ PRINT “"Nfieldplot 5324"
E 18572 PRINT "Coradiam 5534"
2 ;E 10574 PRINT "Ffieldvals GE14"
ERE 10576 PRINT "Ffialdrun 5708"
3 10578 PRINT “Ffield plot 5878"
g 10580 PRINT "Mumaper §434"
} §i 10582 PRINT “"Menu 6564"
10584 PRINT “"Serialno 7738"
10586 PRINT "FNGetint 7766"
] g: 10588 PRINT "FNGrating 7832"
| - 10590 PRINT "Askalign 7862"
10592 PRINT “Init_foa_cntrl 7910"
; ;: 10534 PRINT "Ffnormalize 160"
) 10596 PRINT "Ffdiff 8250"
| 10598 PRINT "Ffcorrect 8306"
g 10600 PRINT "FNGetwave 834€"
£ i 10602 PRINT "Align 8368"
S 10604 PRINT “Steptest 8608"
= 10606 PRINT "Inalign 2688"
= i 10608 PRINT "Qutalign 8970"
e 10610 PRINT "Nextwave 9252"
¥ 10612 PRINT "Clearup 9456"
} £ 10614 PRINT "Dmarun 949g8"
H 10616 PRINT “Dmacomp 9782"
: 10618 PRINT "FNGetrestrictor 9854
tp 10620 PRINT "FNDatasourca 1e@16"
i 10622 PRINT “Omaplotprep 10076
o 10624 PRINT "Ffsmooth 10170"
S g 10626 PRINT "Cleardata 19320"
vE {é 10828 PRINT "Proglist 10446"
1 &% 1063@ PRINT "Fibertest! (Specatten) 1@656"
= 10632 PRINT “Fibertest2 (DMA) 197498"
= K 10634 PRINT "Fibertest 3 (Far Fiald) 10946"
10636 PRINT "Fibartest 4 (pinhols) 11006"
10638 PRINT “Fibertest § (near field) 11050"
10640 PRINT "Fibertest 6 (fiberload) 11098"
10642 |

10644 PRINTER 1§ CRT
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ARG

boere

OO
10654
10656
10658
1066@Q
10662
10668
10670
10671

18872
10673
10674
10675
10676
10677
10678
10679
10680
10681

10682
10683
10684
10685
10686
10687
10688
19689
10690
10691

10692
19683
10694
10695
10696
10697
12698
12699
18700
ta7at

10702
10703
10704
18705
19706
1ave?
1o7a8
107@9
1071¢@
18711

19712
19713

107141

18715

10716!

!

SUB Fibertest!(OPTIONAL Source_flag)
l+*!!§§Ql!li!*l&*lt&*lllili&li*il*ﬂQ!Ql&&i!&***ii**&!&i!l*ii*ll!!*{&*!l!v+
| FIBERTEST SUBPROGRAM NO. ! -- SPECTRAL ATTENUATION

l—G*!lﬁlillll"‘Qi!&i!*!l‘4‘&‘!!0!0*&‘{!iﬁl#**l!**lll**!*lilif**il*&!&*k*—

DIM Flagyssi10]

1F NPAR>2 THEN 11f source_flag given and = 0
IF Source_flag=@ THEN GOTO Neuw_test!
IF Source_flag=! THEN 60T0 Scale IData already loaded in memory

IF Source_flag=2 THEN GOTO Plot_spac IData retrieved from dish
END IF
New_tastl: |
CALL Fibarload(" Please load the test fiber.")
CALL Fiberident
CALL Askalign
CALL Logtime :
CALL Spacrun{"OVERFILL")
CALL F2000santd( "GERMAIN")
CALL Fiberload{"PLEASE CUT BACK THE FIBER")
CALL Qutdlign
CALL Specref("QUERFILL")
CALL Spacdtecomp
Scale: |
PRINT TABXY(2@,16);1"Selact the desired range for the plot.”
BEEP
Flagss=""
ON KEY t LABEL " dB/km" 6OTO Kilo_db
ON KEY 2 LABEL "dB/10@0m" 6070 Hundred_db
ON KEY 3 LABEL "dB/1@0m" GOTO Ten_db
ON KEY 4 LABEL " dB/m" GOTO Db_per_m
Out_to_lunch: GOTO Out_to_lunch
Kilo_db:}
Flagss="KILO"
GOTQ Got_factar
Hundred_db: !
Fldags®="HUNDRED"
GOTO Got_factor
Ten_db: !
Flags$="TEN"
GOT0 Got_factor
Db_par_nm: !
Flagss="METER"
GOTO Got_fattor
Plot_spec: !
Flagsg="2"
CALL Specdtcomp .
Got_factor:!
OFF KEY
DISP

CALL Specatplot(Flags$)

107171 Tast flag values returned from Specatplot for uwhere to go from here:

10718
19719
10720
10721
19722
19723
19724
10725

IF Flags3="RESCALE" THEN 60TOQ Scale ! Rescale plot and do again
IF Flags$="[LISTING" THEN GOTO Print_list I Print hard copy listing
IF Flags$="STORE" THEN GOTO Storait I Archive data
IF Flags$="QUIT" THEN G(OTO Done I None of the above
5070 Doné
Print_list:!
OFF KEY
DIse
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10730
10731

10732
10733
10734
10738
10736
10737
10738
10739
10740
1e741
10742
10743
10744
10745
10746
18747
10748
18749
10750
12751
10752
10753
10754
10758
10756
19757
10758
18759
10760
10761
10762
18763
18764
10768
19766
1Q787
10768
10769
10770
18771
10772
10773
10774
10778
10776
1Q777
18778
10779
10780
10781
10782
10783
10784
10785
10788
10787
10788
10789
10790
197911

arale el

[ A A TF

OFF KEY
CALL Archive

Done: ! .
OFF KEY :
DISP .
QUTPUT KBD USING “# K"3"K"

SUBEND

|

t

SUB Fibertest2(OPTIONAL Source_flag)

l+l-ir*Q*Q’i**l!*****!Q&&{*!i*'i*&*l}l*****V{******i***i**ll&!’ll!{***
| Fibertest2: DIFFERENTIAL MODAL ATTENUATION
!—***lﬁ*l&!l*!!i*l&&illﬂl!lﬂ!*lli!!l!*ifl{*lQ!!Qil!QI**!*!*Q!&I!*!!*!
I Thig module controls the run of the OMA test.
|
DIM Flags$(10],Restrictorsii17]
1
IF NPAR>® THEN 1 source_flag given and = 0
IF Source_flag=0 THEN GOTO New_test
IF-Cousrpa. £lan=1 THEN GOTO Plot_prep (Data already loaded in memory
IF Source_flag=Z2 THEN GOTO Plot_prep iData retricved from disk
END IF
1
New_test: |
CALL Fiberload(" Please load the test fiber.")
CALL Fiberident
CALL Askalign
CALL Logtime
CALL Dmarun
CALL Dmacomp
Plot_prap: !

CALL Dmaplotprep
|
! Prepare scale information for Specattplot:
]
Scale: |
PRINT TABXY{(2Q,16);1"Select the desired range for the plot.”
BEEP
Flags$=""
ON KEY t LABEL " dB/km" 6070 Kilo_db
ON KEY 2 LABEL "dB/1@0m" GOTO Hundred_db
ON KEY 3 LABEL "dB/10m" GOTO Ten_db
ON KEY 4 LABEL " dB/m" GOTO Db_per_m
Qut_to_lunch: GOTO Qut_to_lunch

Kilo_db:!
Flags$="KILO" N
GOTO Got_factor
Hundrad_db: |
Flaps$="HUNDRED"
GOTO Got_factor
Teti_db: !
Flags$="TEN"
GOTO Got_factor
Db_per_m: l
Flags®="METER"
GOTO Got_factor
i
Got_factor: |
OFF KEY
CALL Cleardisplay
CALL Specatplot(Flags$,0,0,"DIFFERENTIAL MODAL ATTENUATION")
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10796
10797
19798
18799
10800
10801
19802
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IF Flags$="QUIT" THEN G60TO Done ! Mone of the above
GOTO Done
Print_list:! .
OFF KEY :
DIsP
QUTPUT KBD USING “#,K"y“"K"

CALL Specatlist("PRINT "&Fiags$,"DIFFERENTIAL MODAL ATTENUATION

— e . et e - ot e e B e i o s s

Restrictor #:"8VAL$(Rastr_no))

10803 6070 Done
o 10804 Storeft: |
§§ 10805 OFF KEY
- 10806 CALL Archive
_ 10807 Done:l
?j 10808  OFF KEY
i 108039 CALL Clasardisplay
10819 SUBEND
tasti |
. 10812 1
¢ 19813 SUB Fibartest3(OPTIONAL Source_flag)
3 10814 4442420028000 4800 RRER AR R AR ERARSRARERRRRRERRLERLEFrRRRRRRRELRREES
18815 | FIBERTEST SUBPROGRAM NO. 3 ~- FAR FIELD
= R R R F R R X R Y Y Y Ry R TR X
10817 |
10818 | First test whether or not to run a new test, or go directly to plot.
10819 !
10829 IF NPAR>Q@ THEN If source_flag given and = 0
10821 IF Source_flag<>@ THEN GOTO Plotit Ili.e., data in memory, not new te
st
10822 END IF
10823 1
5 10824 CALL Fiberload(" Please load the test fiber.")
: 10825 CALL Fiberident
10826 BEEP
i 10827  Ftwave=FNGetffuave
N 10828 CALL Askalign
10829 CALL Ffieldvals("-.35 T0 .35 STEP .@Q75")
N 1983¢ CALL Logtime
§§ 10831 CALL Ffleldrun(Ffuwave)
B 10832 CALL Ffnotmalize( "RAW DATA")
- 10833 Plotit: !
gﬁ 10834 CALL Ffieldplot{"RAW DATA" ,"Far-Field Raw Data (before differentiation)’
)
10835 CALL Ffdiff .
?? 10836  CALL Ffcorrect
! 10837 Print_flag$="DIFF"
10838 Normdlize_it:!
10833 CALL Ffnormalize(Print_flags)
‘ 10840 CALl. Ffieldplot(Print_flags," FAR FIELD PATTERN")
10841 IF Print_flag®="SMOOTH" THEN GOTO Normalize_it
) 10842 SUBEND
[ 10843 | ‘
= 10844 |
10845 SUB Fibertest4(0OPTIONAL Source_flag)
10846 | +# 2282025000t aut RN Rttt s e s ARt R R AR AP RRRRRRRRSRARSALRRRRREI LMY
! 10847 | Fibertest4: FARFIELD WITH PINHOLE Fibertest4 has been set to the
19848 | pinhole farfield test. This is
19849 | used mainly for system diagnostics.
l 10850 -2 252222448 0 R ARt 0RRRRRRRRRRRRRRRAERFRRERAEIFREFI RIS~
3 10851 CALL Cleardisplay
- o . arraaa o e ——— e Ny S
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10855 Ffpintest: OFF KEY .
19856 CALL Fibérload(" Plegse ! ad the test fiber.")

10857 CalLl Fibasrident '

10858 CALL Agkalign

10859 CALL Ffieldvale("~-.35 T0 .35 STEP .0@75")
1086@ CALL Ffialdrun(FNGetffuava, "PINHOLE")
10861 CALL Ffeoorrect

10862 CALL Ffnormalize("RAW")

18863 CALL Ffieldplot("RAW"," Far Field Pattern (using pinhole)")
1@864 SUBEND

19885 |

19866 !

10867 éUB FibertestS(OPTIONAL Sourte_flag)

LR Yy Y S O Y YT L L LT L T T T Y rrpepan

10869 | FIBERTEST SUBPROGRAM NO. 5§ -- NEAR FIELD

I Y Y Ry Y Y YN R Y Y Y TR PN RN S R R I i g g P T R PR

~ 1087t | This routine is presently inactiva., To include the nearfield test asg
3 12872 | a test optior, see NRL IR System! Operating Manual for basic needs.
3 10873 |
3 10874  CALL Cleardisplay
: 19875  PRINT TABXY{(12,10)1"It said this test is INACTIVE. Can't you read?"
: 10876  PRINT TABXY(25,12);"(Don't touch that diall)"
1 {0877 WAIT 4
g 10878  SUBEXIT
B 10879 |
‘ 10880 | The real program begins here:
B 10881  CALL Fiberload(" Please load the test fiber.")
o 10882 CALL Fiberident .
q ) t@883 CALL Askalign
} .1 10884 CALL Nfieldvals("-35 to -20.5 STEP .5,-20 TO 20 STEP 2,20.5 TO 35 STEP .
g") .
- 18885 CALL Logtime
- 10886 CALL Nfieldrun
10887 CALL Nfisldplot
- 10888 SUBEND

AR e

10889 !
10890 !
10831 SUB Fibertesth

10892 4 e an t t s R R R R R R R R R R PR R R R R R R B RN PR PR R AR N AR R PR E RN R R R R AR R R RS R R4

10893 | FIBERTEST SUBPROGRAM NO. 6 -- FIBER LOADING & IDENTIFICATION

R Y Yy N N i I T T s
19895  CALL Fibarload(" Please load the test fiber.")
10896 CALL Fiberident

R LR L T
SRR
P

AT g e
Jracen

‘ g 10897 SUBEND
: ROUTINE NAME LINE NUMBER
i ?E ) Mainprog 10
¢ i Sysinit 334
; Systamddia 718
;i Timgset 1728
o {' FNTimedate$ 1900
- 1 Logtime 1996
Archive ' 2022
Retrisgveé 2308
Zcanter 2548
Rundiéplay 2582
Cleardigplay 2608
F20004and 2630
Prédat 2736
Eqa5205¢comm 2939
FNUVoltméter 30186
ey et
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[N S A1 ] PRVE RG]
Specudves
Satfacus
Spdcrun
Spacref
Spécméas
Speccor
Specdtcomp
Specatiist
Spécatplat
Nfigldvals
Nfidldrun
Nfialdplot
Cordadiam
Ffieldvals
Ffidldrun
Ffiald plot
Numapér
Manu
Seridlno
FNGatint
FNGrating
Askalign
Init_fod_cntrl
Ffnormallzé
Ffdiff
Ffcorrect
FNGetwdve
Align
Steptest
Inalign
Qutalign
Nextwave
Cledrup
Dmarun
Dmdcamp

R e s

ENGatrastrictor

FNDdtdsourcé
Dmaplotprép
Ffemooth
Claardata
Proglist

Fiharteet! (Sprcatién)

Fibértest2 (OMA)

Fibértast 3 (Far Field)

Fibertest 4 (pinhole)

Fibsrtest S (neér fisld)
Fibertedt & (fibdrload)

Rl ¥

3866
3954
AD34
4082
4212
4452
4536
AB26
4762
5114
51496
5324
5534
85614
5708
5878
6434
6564
7738
7768
7832
7862
7910
8160
8250
8306
8348
8368
86es8
8688
89ve
9252
9456
9438
9782,
9854
10016
10076
10170
103209
10446
10656
10798
10846
1100886
11050
11098




